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1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

This program is a di ostic program that is designed to test the
functionality of the KaJll-CA It cen run as a stendalone diagnostic or
under the X .monitor. The purpose of the diagnostic is to provide a
thorough functional test of the KXJ11-CA module, and to report eny
defects found to the operator. It is to be used in a manufacturing or
engineering environment. It can be used with the APT system.

The diagnostic consists of two major sections: the KXJ11-CA test code,
and the support routines which reside in the arbiter's memory. T

rt routines include routines to: size arbiter memory, determine
what type of processor the arbiter cpu is (KDJ11, KDF11 etc.),
establish operating environment (n r of KXJ11-CAs to be tested
etc.), determine it an IOP set to ID® 15 is resident and is to be used
as part of the test system, transfer information to/from the arbiter
and KXJ11-CA being tested, and handle interrupts generated by the
KXJ11-CA under test.

When the diagnostic is started it will first try to determine which of
three modes 1t is supposed to be testing in. The three modes are SBC
mode, Single IOP mode, and Multiple I0P mode.

SBC mode tests the KXJ11-CA as a single board computer. To enter this
mode, bit 11 in the software switch register (address 176) must be set
= 1, and the IOP ID switch on the KXJ11-CA to be tested must be set to
0 or 1. The module can reside in the backplane with the arbiter or any
other backplane or even on a bench with power applied to it. When the
KXJ11-CA is configured as a SBC its Q Bus interface is disabled,
therefore any tests which require the G Bus are not performed.

Single IOP mode tests the KXJU11-CA s the only I1/0 processor in an
arbiter system. The KXJ11-CA under test must reside on the arbiter's
Q B\fs The ID switch on the KXJ11-CA can be set to any value except 0
or 1.

Multiple IOP mode can test up to 14 KXJ11-CA modules on the arbiter’'s
Q Bus though this is not possible in practice due to Q bus loading
limitations. The KXJ11-CAs are tested sequentially - not concurrently.
The adventage of Multiple IOP Mode is that it reduces the amount of
equipment needed to test a given number of KXJ11-CA modules. The
disadvantage is that the les are not executing test code as they
spend time ueitine for other KXJ11-CAs being‘testgd to complete their
turn, Each KXJ11-CA to be tested requires the arbiter to have a
dedicated serial rgort for program transfer and status rting. Each
KXJ11-CA in en arbiter system must have its IOP ID switch set to a
different value. In other words no two KXJ11-CAs in the same arbiter
system can have their ID switches set to the same value.

If the diagnostic determines that the SBC test mode is invoked it will
jump to the remote loader. The remote loader routine is executed by the
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arbiter. It establishes contact with the KXJ11-CA to be tested vis an
arbiter serial line port connected to the console serial line port of
the KxJ11-CA to be tested. When contact has been succesfully made the
arbiter will down line load the test progrem from its nenor¥ to the
memory of the KXJ11-CA to be tested via the serial line oorts.

Once the test grogram is resident in the KXJ11-CA under test the
arbiter is no longer needed, alth it will be monitori its
dedicated serial line waiting for characters from the KXJ1I CA console.
If the arbiter is needed for other purposes, the connector to the
console of the KXJ11-CA can be removed and a terminal, set to the
correct baud rate, can be connected in its place to monitor program
progress.

IF the arbiter determines that SBC mode is not invoked it will execute
routines to: determine what type of processor the arbiter cpu is, size
arbiter memory, determine if 22 bit addresses are supported: determine
if more than one KXJ11 CA is resident in the system, and report the
observed configuration. If onl¥ one KXJ11-CA is found Single IOP mode
is entered. If an I0OP with an ID# of 15 is detected the program will
question the operator as to whether that IOP is a known good module to
be used as part of the test bed. An IOP that is to be used as a known
good test module may be either a KXT11-CR or a KXJ11-CA.

The arbiter will establish communication with the KXJ11-CA to be tested,
as in SBC mode, and a small program will be down line loaded into the
u\eoo[r% of the KXJ11-CA to be tested. This progrem will attempt to use
the DMA functionality of the KXJ11-CA to be tested to execute a DMA
transfer of the test code from arbiter memori into the memory of the
KXJ11-CA to be tested. Failing this it will load the test code from

the arbiter's nemor% via the arbiter’s dedicated serial line port and
the console of the KXJ11-CA being tested. The test program starts by
itself once it has been transfered to the terget KXJ11-CA.

If more than one 1I0P is detected in the sz:tem; Multiple IOP mode is
entered. Some hardware requirements must observed for correct,
operation of Multiple IOP mode. The arbiter must have a serial line
dedicated to each of the KXJ11-CA modules to be tested. The dedicated
serial line with the lowest Q@ bus address (176500) must be connected
to the KXU11-CA with the lowest ID switch setting, and the next lowest
address serial line (176510) connected to the KXJ11-CR with the next
lowest ID switch setting and so on. The position of the KXJ11-CAs in
th:t:rbiter backplane with respect to their ID switch setting does not
matter.

The arbiter establishes communication with the KXJ11-CA to be tested
and uses the methods described previously to transfer the program to
the target KXJ11-CA. When the KXJ11-CA has successfully lood:g the
program it will start executing the test code. When the KXJ11-CA has
completed a pass it notifies arbiter %cousgng an interrupt to
the arbiter. The KXJ11-CA then waits for arbiter to signal it to
continue testing when its turn comes again. The arbiter does this by
writing to TPR1Z2 of the KXJ11-CA which is to resume testing.

The arbiter's interrupt routine will then load the test code into_ the
next KXJ11-CA to be tested and so on. Once the arbiter has initially
transfered the test code into each KXJ11-CA to be tested there is no
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need to reload the test code on subsequent turns,

There are two possible disgnostic operating environments: Operation
under the XXDP monitor and operation under APT. When operating in the
APT environment certain tests are not performed. Namely the console
port data test. If this test were run when in the APT environment,

it would could cause characters to be sent to the APT monitor when they
were not expected and give a false failure indication .o APT.

1.2  SYSTEM REQUIREMENTS

KDF11 OR KDJ11 ARBITER PROCESSOR MODULE

AT LEAST 56KB OF Q-BUS RANDOM ACCESS MEMORY

22 BIT ADDRESS Q@ BUS BACKPLANE (18 BIT QBUS MAY BE USED WITH REDUCED TEST COVERAGE)
DL COMPATIBLE SERIAL LINE PORT FOR EACH KXJ11-CA TO BE TESTED PLUS ONE

FOR THE ARBITER’S CONSOLE PORT.

CONSOLE TERMINAL, OR CONNECTION TO APT SERIAL LINE.

ONE TO FOURTEEN KXJ11-CA MODUWES TO BE TESTED.

OPTIONALLY, A Q BUS EXERCISER MAY BE INSTALLED OR A KXT11-CA WITH AN

I/0 PAGE ADDRESS OF 175740 (ID& 15) MAY BE INSTALLED FOR FURTHER

@ BUS INTERFACE TEST COVERAGE

1.3 RELATED DOCUMENTS AND STANDARDS

KXJ11-CA MOOULE SPECIFICATION
PDP11 MAINDEC SYSMAC PACKAGE

1.4 DIAGNOSTIC HIERARCY PREREQUISITES

Diagnostic programs for the arbiter system components should
be executed successfully prior to invoking the KXJ11-CA diagnostic

1.5 ASSUMPTIONS

It is assumed that the diagnostic operator is femiliar with
the XXDP+ operating system and the Jl1 micro-odt.

2.0 OPERATING INSTRUCTIONS
2.1 LOADING AND STARTING PROCEEDURE

The di tic for the KXJ11-CA is loaded into the arbiter’'s memory
from either a mass storage device connected to the arbiter s¥§teu‘| using
the XXDP rating system commands, or from APT. The diagnostic is then
automatically down line loaded into the KXJ11-CA under test via the
KXJ11-CA’s console serial line port. c

LR N N

* »
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2.2 PROGRAM OPTIONS
THE FOLLOWING SWITCH OPTIONS ARE SUPPORTED:

15 100000 HALT ON ERROR

14 040000 INHIBIT ERROR SUMMARY (AT EOP)

13 020000 INHIBIT ERROR REPORTS

12 010000 IOP ID# 1S5 IS KNOWN GOOD FOR TESTING
11 004000 TEST STAND ALONE IOP

10 002000 EXECUTE EXTENDED MEMORY TESTS

09 001000 LOOP ON ERROR

08 000400 LOOP ON TEST IN SWR<6:0>

07 000200 INMIBIT TEST NUMBER/TITLE

3.0 ERROR INFORMATION

If bit 15 in the software switch register is set then all errors will
cause the KXJ11-CA to halt after reporting the error to the arbiter
via the $ERROR routine. All test errors will t¥pe an error message,
a unique error number, and the PC at the time of the error.

4.0 PROGRESS REPORT

At the end of each pass the id number of the KXJ11-CA under test, the
diagnostic name and pass count are printed.

&
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264
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266 000000
279
280

000001
160000

101400
000200
000000
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001100
104000
000004

000011
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LNLIST MC,MD,CHD,BEX,TOC :DON‘T LIST MACRO CALLS, MACRO DEFINITIONS,
;:CONDITIONAL ASSEMBLERS, BINARY EXTENTIONS,
;OR TABLE OF CONTENTS

.ENABL ABS,AMA,LC,CRF

.LIST M

TITLE  KXJ11-CA FUNCTIONAL TEST

; *COPYRIGHT (C) MCMLXXXVI

;sDIGITAL EQUIPMENT CORP.

<MAYNARD, MASS. 01754

HE
;sPROGRAM BY H. ENMAN

sk
;*THIS PROGRAM WAS ASSE.BLED USING THE PDP-11 MAINDEC SYSMAC
; #PACKAGE (MAINDEC 11-DZQAC-CS), JAN, 1981.

;.

$TN=1

$SWR=160000 ; ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
$SWR= 101400 ; REDEFINE ACTIVE SWITCHES...

$SWRMK= 000200 i...AND ADD SWR<7>.

$EN= 0
PRGSIZ= <LASTAD/BIT8> ; PROGRAM SIZE (IN 1/8 K UNITS)...
;.. .EXCLUDING BUFFERS AND REMOTE STUFF.

R T s s e e e P e e
B L ettt s e et
; PROGRAM CONTROL PARAMETERS ARE LOCATED IN THE $ETABLE AREA STARTING
AT LOC 1216, AND ARE CONFIGURED IAW PROCESSOR TYPE AT ASSEMBLY TIME.

THE PROGRAM WILL BYPASS ANY TEST IN WHICH THE DEVICE/FUNCTION REQUIRED
APPEARS TO BE NON-EXISTANT (WHETHER INTENTIONAL OR NOT).
YOU MAY FORCE AN ENTRY TO ANY/ALL TEST(S) VIA SWR<08> OPTION.

THE FOLLOWING SWITCH OPTIONS ARE SUPPORTED:
SWR  OCTAL FUNCTION

15 100000 HALT ON ERROR

14 040000 INHIBIT ERROR SUMMARY (AT EOP)

13 020000 INHIBIT ERROR REPORTS

12 010000 IOP ID¢ 15 IS KNOWN GOOD FOR TESTING
11 004000 EXECUTEESXTEM)ED MEMORY TESTS

002000
09 001000 LOOP ON ERROR
08 000400 LOOP ON TEST IN SWR<6:0>
07 000200 INHIBIT TEST NUMBER/TITLE
B T o T e T e P e PR et P e L
L T T L L T T PR TR PR P P R R R S i

.SBTTL BASIC DEFINITIONS

;#INITIAL ADDRESS OF THE STACK POINTER ##x 1100 #sx
STACK= 1100
ERROR= EMT
SCOPE= 10T

; «MISCELLANEQUS DEFINITIONS
HT= 11 ; ;CODE FOR HORIZONTAL TAB
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BASIC DEFINITIONS
000012 LF= 12 ;:CODE FOR LINE FEED
000015 CR= 15 ; :CODE FOR CARRIAGE RETURN
000200 CRLF= 200 ; :CODE FOR CARRIAGE RETURN-LINE FEED
177776 PS= 177776 ; s PROCESSOR STATUS WORD
177776 PSU= PS
177774 STKLMT- 177774 ;s STACK LIMIT REGISTER
177772 PIRG@= 177772 ; sPROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR= 177570 ; HARDWARE SWITCH REGISTER
177570 DDISP= 177570 ; ;HARDWARE DISPLAY REGISTER
tGE?fRAL PURPOSE REGISTER DEFINITIONS
000000 RO= ; s GENERAL REGISTER
000001 Rl1= ‘1 ; ; GENERAL. REGISTER
000002 R2= %2 ; ;:GENERAL REGISTER
000003 R3= 3 ; :GENERAL REGISTER
000004 R4= L ; s GENERAL REGISTER
000005 R5= %5 ; iGENERAL REGISTER
000006 R6= %6 ; sGENERAL REGISTER
000007 R7= L ¥4 ; ; GENERAL REGISTER
000006 SpP= %6 ; i STACK POINTER
000007 PC= ¥4 ; ;PROGRAM COUNTER
; #PRIORITY LEVEL DEFINITIONS
000000 PRO= 0 ; ;PRIORITY LEVEL 0
000040 PR1= 40 3 sPRIORITY LEVEL 1
000100 PR2= 100 : :PRIORITY LEVEL 2
000140 PR3= 140 : :PRIORITY LEVEL 3
000200 PR4= 200 : sPRIORITY LEVEL 4
000240 PRS= 240 ; sPRIORITY LEVEL 5
000300 PR6= 300 : :PRIORITY LEVEL 6
000340 PR7= 340 ; :PRIORITY LEVEL 7
;#"SWITCH REGISTER” SWITCH DEFINITIONS
100000 SW1S5= 100000
040000 SW14= 40009
020000 SW13= 20000
010000 SWi2= 10000
004000 SWil= 4000
002000 SW10= 2000
001000 SW09= 1000
000400 SWo8= 400
000200 SWO7= 200
000100 SWo6= 100
000040 SWOS= 40
000020 SWO4= 20
000010 SWO3= 10
000004 SWo2= 4
000002 SWo1= 2
000001 SWO0= 1
001000 SW9= SWO9
000400 SWg= SWo8
000200 SW7s SHO7
000100 SHW6= SW06
000040 SWS= SWOS
000020 SW4= SWo4
000010 SW3= SWo3
000004 SW2= SWo2
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BASIC DEFINITIONS
000002
000001
100000
040000

020000
010000
004000

002000
001000
000400

000200
000100
000040

313
000250

.. 1771572
177574
177576
172516
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SW1= SKWO1
SWo= SWO00

;DATA BIT DEFINITIONS (BITOO 7O BIT1S5)
BIT15= 100000
BIT14= 40000
BIT13= 20000
BIT12= 10000
BITi1= 4000
BIT10= 2000
BIT09= 1000
BIT08= 400
BIT07= 200
BITO6= 100
BIT05= 40
BITO4= 20
BITO03= 10
BITO2= 4
BITO1= 2
BIT00= 1
8IT9= BIT09
B8I78= BITO8
8IT7=  BITO7
BITe= BIT06
BITS= BITOS
BIT4= BITO4
BIT3= BITO3
B8IT2=  BITO2
8ITi= BITO1

B8ITO= BITOO

; *BASIC “CPU" TRAP VECTOR ADDRESSES

ERRVEC= 4 ;s TIME OUT AND OTHER ERRORS

RESVEC= 10 ; {RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 ;2T BIT

TRTVEC= 14 : s TRACE_TRAP

BPTVEC= 14 ; ;BREAKPOINT TRAP (BPT)

IOTVEC= 20 : s INPUT/O0UTPUT TRAP (IOT) »+SCOPE**
PWRVEC= 24 ; sPOMER FAIL

EMTVEC= 30 ; ;EMULATOR TRAP (EMT) »+ERROR*#
TRAPVEC=34 3 “TRAP” TRAP

TKVEC= 60 s TTY KEYBOARD VECTOR

TPVEC= 64 +: TTY PRINTER VECTOR

PIRQVEC=240 ; ;PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL MEMORY MANAGEMENT DEFINITIONS
:#KT11 VECTOR ADDRESS

MMVEC= 250

;#KT11 STATUS REGISTER ADDRESSES

Ri- 177374

SR2= 177576
SR3= 172516




v

.y
I L

KXJ11-CA FUNCTIONAL TEST

MEMORY MANAGEMENT DEFINITIONS

MACRO Y05.02 Thursday 03 Apr 86 14:11 Page 11

;sUSER “I" PAGE DESCRIPTOR REGISTERS

177600 UIPDRO= 177600
177602 UIPDR1= 177602
177604 UIPDR2= 177604
177606 UIPDR3= 177606
177619 UIPDR4= 177610
177612 UIPDRS= 177612
177614 UIPDR6= 177614
177616 UIPDR7= 177616
;#USER “D" PAGE DESCRIPTOR REGISTORS
177620 UDPDRO= 177620
177622 UDPDR1= 177622
177624 UDPDR2= 177624
177626 UDPDR3= 177626
177630 UDPDR4= 177630
177632 UDPDRS5= 177632
177634 UDPDR6= 177634
177636 UDPDR7= 177636
;#USER “I” PAGE ADDRESS REGISTERS
177640 UIPARO= 177640
177642 UIPAR1= 177642
177644 UIPAR2= 177644
177646 UIPAR3= 177646
177650 UIPAR4= 177650
177652 UIPARS= 177652
177654 UIPAR6= 177654
177656 UIPAR7= 177656
:#USER "D" PAGE ADDRESS REGISTERS
177660 UDPARO= 177660
177662 UDPAR1= 177662
177664 UDPAR2= 177664
177666 UDPAR3= 177666
177670 UDPAR4= 177670
177672 UDPARS= 177672
177674 UDPAR6= 177674
177676 UDPAR7= 177676
;*SUFERVISOR “I* PAGE DESCRIPTOR REGISTERS
172200 SIPDRO= 172200
172202 SIPDR1= 172202
172204 SIPDR2= 172204
172206 SIPOR3= 172206
172210 SIPDR4= 172210
172212 SIPDRS= 172212
172214 SIPDR6= 172214
172216 SIPDR7= 172216

; *SUPER

VISOR "D* PAGE DESCRIPTOR REGISTERS
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172220 SDPDRO= 172220
172222 SDPDR1= 172222
172224 SDPDR2= 172224
172226 SDPDR3- 172226
172230 SOPDR4= 172230
172232 SDPDRS= 172232
172234 SDPDR6= 172234
172236 SOPDR7T= 172236
; *SUPERVISOR “I* PAGE ADDRESS REGISTERS
172240 SIPARO= 172240
172242 SIPAR1= 172242
172244 SIPAR2= 172244
172246 SIPAR3= 172246
172250 SIPAR4= 172250
172252 SIPARS= 172252
172254 SIPAR6= 172254
172256 SIPAR7= 172256
; *SUPERVISOR "D" PAGE ADDRESS REGISTERS
172260 SDPARO= 172260
172262 SOPAR1= 172262
172264 SDPAR2= 172264
172266 SDPAR3= 172266
172270 SOPAR4= 172270
172272 SDPARS= 172272
172274 SDPAR6= 172274
172276 SOPAR7= 172276
;*KERNEL “I" PAGE DESCRIPTOR REGISTERS
172300 KIPDRO= 172300
172302 KIPDR1= 172302
172304 KIPDR2= 172304
172306 KIPDR3= 172306
172310 KIPDR4» 172310
172312 KIPDRS= 172312
172314 KIPDR6= 172314
172316 KIPDR7= 172316
;*KERNEL "D" PAGE DESCRIPTOR REGISTERS
172320 KDPDRO= 172320
172322 KDOPDR1= 172322
172324 KDPDR2= 172324
172326 KDPDR3= 172326
172330 KOPDR4= 172330
172332 KDPDRS= 172332
172334 KDPDR6= 172334
172336 KOPDR7= 172336
;*KERNEL *I" PAGE ADDRESS REGISTERS
172340 KIPARO= 172340
172342 KIPAR1= 172342




\g

be

KXJ11-CA FUNCTIONAL TEST
MEMORY MANAGEMENT DEFINITI

172376

177572
172516
177746

174470
174462

174412
174422
174402

000135
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KIPAR2=
KIPAR3=
KIPARA =
KIPARS=
KIPARG=
KIPART7=

172344
172346
172350
172352
172354
172356

;*KERNEL “D* PAGE RDDRESS REGISTERS

KDPARO=
KDPAR] =
KDPAR2=
KDPAR3=
KDPAR4 =
KDPARS=
KDPAR6=
KDPAR7=

HMRO=
MMR3=
CCR=

; RDD A
MMR=
CoP1s=
CoP2=
STAT1=
STAT2=
CMDR=
CHAlH=
CHA2Hs=
CHA1L =
CHA2L »
CARAH1 =
CARAL1=
CARBH1 =
CARBL1=

MMROEF =
SSRCH1=
SSRCH=
SCCCH1=
SCCCHR=
CLIE]=
CLIE2=
SETIELl=
SETIE2=
CLIP1=
CLIP2=

172376

177572
172516
177746

FEW MORE.

;KDJ11A CACHE CONTROL REGISTER

; MASTER MOOE REGISTER.

; CHANNEL 1 CURRENT OP COUNT

; CHANNEL 2 CURRENT OP COUNT

; CHANNEL 1 STATUS.

; CHANNEL 2 STATUS...

:...AND COMMAND REGISTER (FOR BOTH).

; CHAIN ADDRESS REGISTERS HIGH (SEG/TAG)...

:...AND THE LOW (OFFSET) HALFS.
;CURRENT ADDRESS REGISTER A HI CHANNEL 1

;CURRENT ADDRESS REGISTER 8 HI CHANNEL 1
; CURRENT ADDRESS REGISTER B LO CHANNEL 1

; MR default setting <block lower level hardware
;Set Software Request CH 1

;:Set Software Request CH 2

;Stert Chain Command CH 1

;Stert Chain Command CH 2

;Clear charnnel 1 interrupt enable

;Clear channel 2 interrupt enable

;:Set channel 1 interrupt enable

;Set channel 2 interrupt enable )

iClear channel 1 current and pending interrupt
;Clear channel 2 current and pending interrupt

:Chain Reload Word Bit Definitions

CHAD=
MODE =
Iv=
PATMSK=

1
2

4
10

iChain address
;Channel Mode Register
; Interrupt Vector
;Pattern and Mask
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MEMORY MANAGEMENT DEF INITIONS
353 000020 80P= 20 ;Base Operation count
354 000040 BARB= 40 ;Base Address Reg B
355 000100 BARA= 100 ;Base Address Reg A
156 000200 CoP= 200 ;Current Operation count
357 000400 CARB= 400 ;Current Addrese Register B
ggg 001000 CARA= 1000 ;Current Address Register A
360 DTC Current and Base Address t/teg bit definitions
361 0C0000 oP= 0 : INCREMENT ADDRESS
362 000010 DOMN= 10 :DECREMENT ADDRESS
363 000020 HOLD= 20 :HOLD ADDRESS
364 040000 K2I0= 40000 ;ADDRESS IS IN IOP I/0 SPACE
365 000000 K2MEM= O ;ADDRESS IS IN IOP MEMORY
366 140000 QBUSIO= 140000 ;ADDRESS IS IN @ BUS I/0 SPACE
332; 100000 @BMEM= 100000 ;ADDRESS IS IN Q@ BUS MEMORY
369 ;DTC Channel mode register bit definitions
370 Oggratnon type fiel
371 000001 T ;:BYTE-BYTE TRANSFER
372 000010 TRFUNL= 10 FML TRANSFER BYTE - WORD
373 000000 TRWW= 0 WORD TRANSFER
3174 000005 STBB= S BYTE BYTE SEARCH TRANSFER
375 000014 STFUNL= 14 ;FUNNEL SEARCH TRANSFER BYTE - WORD
376 000004 STW= 4 H(RD WORD SEARCH TRANSFER
377 000017 SRCHBB= 17 BYTE BYTE SEARCH
g;g 000012 SRCHW= 12 s WORD-WORD SERRCH
380 000020 FLIP= 20 ;FLIP BIT
381 ;:Transfer type f jeld
382 000000 SNGL= O ;SINGLE TRANSFER-HARDWARE INITIATED
383 000040 BUSHOG= 40 ;DEMAND DEDICATED/BUS HOLD
384 000100 BUSREL= 100 zDEHAM) DEDICATED/BUS RELEASE
385 000140 INTLV= 140 ;DEMAND INTERLBAVE
386 iInterrupt Enable Field
387 000200 iE(P 00 ; INTERRUPT ON EOP
388 000400 IMC= 400 ;INTERRUPT ON MATCH CONDITION
389 001000 ITC- 1000 INTERRU’T ON TRANSFER COMPLETE
390 m to Current reload ensble field
391 002000 éE ;RELCAD ON EOP
392 004000 4000 ;RELOAD ON MATCH CONDITION
393 010000 RTC- 10000 ;RELOAD ON TRANSFER COMPLETE
394 ;Chain enable field
395 020000 CEQP= 20000 ;CHAIN ON EOP
396 040000 oy o 40000 ;CHAIN ON MATCH CONDITION
397 100000 CTC= 100000 ;CHAIN ON TRANSFER COMPLETE
398 ;Match control f ield
399 000000 SNM= 0 :STOP IF NO MATCH
400 000002 SliM= 2 ;STOP ON WORD MATCH
& 000003 SBM= 3 :5T(P ON BYTE MATCH
403 000010 HM= 10 s HARDWARE INTERRUPT MASK
:gg 000020 SWRQ= 20 : SOFTUARE REQUEST
:89 ;:DTC Status Register bit definitions
408 000001 TC= 1 ; TRANSFER C

OMPLETE
409 000002 E0P= 2 :END OF PROCESS (NXM)
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MEMORY MANAGEMENT DEF INITIONS
410 004000 CA= 4000 ; CHAIN ABORT
411 010000 NAC= 10000  ;NO AUTO-LOAD OR C.HAIN
412 020000 IP= 20000  ; INTERRUPT PENDING
2%2 100000 Cle- 100000 ;CHANNEL INTERRUPT ENABLE
427 ; THESE ARE EQUATES FOR THE KXJ11-CA CONTROL STATUS REGISTERS
428 177520 K2CSRA= 177520
429 177522 K2CSR8= 177522
430 177524 K2CSRC= 177524
431 177526 K2CSRE= 177526
432 177530 K2CSRD= 177530
433 177532 K2QIR= 177532
434 177534 K2CSRF= 177534
435 177536 K2CSRH= 177536
2%9 177540 K2CSRJ= 177540
438 000001 APTENV= 1
439 177766 CPEREG= 177766 ;CPU ERROR REGISTER
440 000400 WZ= 400 ; CALL TYPOS WITH-LEAD-ZEROS...
441 000000 NLZ= 0 i...0R NULL-LEAD-ZEROS.
442 000401 SKP1=  BR+1 : A COUPLE OF HANDY SKIPS.
443 000402 SKP2=  BR+2
444 000403 SKP3=  BR.3
445 000003 Fll= 3 i\
446 000004 Til= 4 : > PROCESSOR TYPE (MFPT) CODES.
447 000005 Jlis= 5 i /
448 000006 ACK= 6
449 000025 NACK= 25

450 001000 STe0T= 1000
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548

000002
000004
000006
000174
000176
000200

000000
000737
051510
000340
000174
000000
000000

000137

051510
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.SBTTL TRAP CATCHER

.=0
;sALL UNUSED LOCATIONS OF THE VECTOR AREA CONTAIN
;sA *.+2, JOT” SEQUENCE TO CATCH AND PROCESS ILLEGAL
;4TRAPS AND INTERRUPTS THAT MIGHT OCCUR.
;#THE TOT TRAP WHICH IS TAKEN ON THE ILLEGAL TRAP/INT
;*TRAPS TO THE $SCOPE ROUTINE WHICH (IF THE RETURN PC IS
:#LESS THAN 1002) JUMPS TO THE $ERROR ROUTINE.
;#THE $ERROR ROUTINE WILL REPORT THE ERROR AS FOLLOWS:
i ® PC=YYYYYY UNEXPECTED TRAP TO XXX
;#AND RETURN TO THE PROGRAM AT PC=YYYYYY.2
s *WHERE XXX=LOCATION OF ILLEGAL TRAP

® YYYYYY=PC AT TIME OF TRAP

;*NOTE: IF THE PROCESSOR IS NOT AN 11/05 THE PROGRAM

i CAN BE STARTED AT ADDRESS O AS WELL AS ADDRESS 200.

$40CAT: HALT HALT
BR .~100 ..??AN%I')! TO 177700 & TIME OUT (NOT ON
.WORD  $$ARB ; sVECTOR TO STARTING ADDRESS
H?{;B 340 ; sWITH PRIORITY LEVEL 7

DISPREG: .WORD 0 ; s SOFTWARE DISPLAY REGISTER

SWREG: .WORD O : sSOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRES(ES)
JHP FF$$ARB ; ;GO TO START OF PROGRAM
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000000
000000

000340
000340
000200

000300
000300

000340
000240
000240
000240
000240

000200
000200
000200

000200
000200

051510
001622
000200
000200
000340

000200
000200
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.SBTTL REDEFINE THE VECTOR SPACE.

(R i 22122 23 22233 2322222322223 21 R it 282 1222323

.=0
.WORD
.WORD
=24
PWRV: .WORD
.=34
.WORD
.=70
NECV: .WORD
.=100
BEVNT: _WORD
PEVNT: .WORD
.BLKW
PRTYV: .WORD
DPRV4: .WORD
DPRV8: .WORD
TBIACK: .WORD
DPRV12: .WORD
FALCON: .BLKW
.=144
QIRV: .WORD
@IRV1: .WORD
QIRV2: .WORD
.=160
PIOAV: .WORD
PIOBV: .WORD
=174
.WORD
RSTART: P
DSTART: P
.=214
DMAV:DMAV] :
DMAV2: _WORD
.=240
PIRVEC:
PIRQV: .WORD
. WORD
NXTIOP: .WORD
.=410
LIST ME
IOPVEX:
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.HWORD
.WORD
.WORD
. WORD
.WORD

.+2, 0
.+2, 0

DISMISS, PR7
$TRAP,  PR7
DISMISS, PR4

DISMISS, PR6
DISMISS, PR6

2

DISMISS, PR7
DISMISS, PRS
DISMISS, PRS
BITRAP, PRS
gISHISS. PR5

QREQ, FRr4
QREQL, PR4
QREQ2, PR4

DISMISS, PR4
DISMISS, PR4

0
140000
$$ARB

START

. WORD
DISMISS, PR4

UNEXPI, PR7

DISMISS, PR4
NEXT1, PR4

I0PVO2,PR7
I0PVO3,PR?
JOPVO4 ,PR7
IOPVOS,PR?
I0PVO6,PR7
IOPVO7,PR7
IOPVO8,PR7
I0PVO9,PR7
I0PV1O,PR7
IO0PV1L,PRY
I0PV12,PR7

DISMISS,

BACK UP, ..

i...AND FIX ZERO...
;....AND FIX FOUR

SET PWR (BINIT) VECTOR.
SET TRAP VECTOR TO POINT TO TRAP HANDLER
SET NEC7201 (SYNC/ASYNC) VECTOR (7).

SET BEVNT (LTC) AND...
...PEVNT (78036 OR 18254 PIT).

OPEN
SET PARITY ERROR...
...DUAL-PORT-RAM WORD 4 (T)...
...DUAL-PORT-RAM WORD 8 (T)...
...BIACKI (T)...
...AND DUAL-PORT-RAM WORD 12 (T).
*%*x RESERVED FOR "FALCON-BREAK" #ax

Q-REQUEST, ARBITER EXECUTES “RTI".
Q-REQUEST, ARBITER EXECUTES "RESET".
Q-REQUEST, ARBITER WRITES DPR

PIO PORT A...
...AND PORT B VECTORS.

;FX8JC

OPEN (DISPREG/SWREG).
DEFAULT START; DETERMINES OPERATING
ENVIRONMENT AND INVOKES REMNTE LOADER.
DIAGNOSTIC START/RESTART.

PR4 ;: DTC channel on k2

DTC channel 2 on k2 1k2hhe

Vector for unexpected PIRQG interrupts

VECTOR FOR UNEXPECTED MMU ERRORS
VECTOR THE ARBITER TO LOOK FOR THE NEXT IOP
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REDEFINE THE VECTOR SPACE.
000464 055732 000340 .WORD  IOPV13,PR7
000470 055736 000340 .WORD  IOPV14,PR7
000474 055742 000340 .WORD  IOPV1S,PR7
601 NLIST ME
602 001000 .=1000 ; RESET PC.
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APT MAILBOX-ETABLE

606
001166
001166
001170
001172
001174

001216
001217

001220

001222
001223
001224
001226
001227
001230
001232
001233
001234
001236
001240

.EVEN
$MAIL :

$MSGTY: .
$FATAL: .
$TESTN: .

$PASS::

$DEVCT: .

$UNIT:

$MSGAD: .

$MSGLG:
$ETABLE :
$ENV:
$ENVM:

$SWREG: .

$USWR :

$CPUOP: .

: .BYTE
: .BYTE

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS1
AMTYP1

AMADR1
AMAMS2
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; s APT MAILBOX
: {MESSAGE TYPE CODE
; sFATAL ERROR NUMBER
;s TEST NUMBER
; s PASS COUNT
; ;DEVICE COUNT
;:1/0 UNIT NUMBER
s ; MESSAGE ADDRESS
; sMESSAGE LENGTH
; ; APT ENVIRONMENT TABLE
; ; ENVIRONMENT BYTE
; ;ENVIRONMENT MODE BITS
; ;APT SWITCH REGISTER
; ;USER SWITCHES
; :CPU TYPE,OPTIONS
BITS 15-11=CPU TYPE
11/04=01,11/05=02,11/20=03,.11/40=04,11/45=05
11/70=06,PDQ=07,Q=10
BIT 10=REAL TIME CLOCK
BIT 9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
; ;HIGH ADDRESS,M.S. BYTE
sMEM. TYPE, BLK#1
HEH TYPE BYTE  -- (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC MOS=003
s 3 1.GH ADDRESS,BLK#1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF "“TYPE” ABOVE
; ;HIGH ADDRESS,M.S. BYTE
; ;MEM. TYPE ,BLK®#2
H .ffH LAST ADDRESS,BLK®#2
GH ADDRESS,M.S.BYTE
i .ffH TYPE, BLK®3
i sMEM.LAST ADDRESS,BLK®3
+HIGH ADDRESS,M.S.BYTE

..nen LAST  ADDRESS , BLKO
: :INTERRUPT VECTOR®1,8US PRIORITY®1

: :INTERRUPT VECTOR@2BUS PRIORITY®2

s.BASE ADDRESS OF EQUIPMENT UNDER TEST
: ;DEVICE MAP

; iCONTROLLER DESCRIPTION WORD&1
: .CCNTRG_LER DESCRIPTION WORD#2
OR WORD#O

: .DEVICE DESCRIPTOR WORD#4
; ;DEVICE DESCRIPTOR WORD#S
: ;DEVICE DESCRIPTOR WORD#6
; ;DEVICE DESCRIPTOR WORD&7
; ;DEVICE DESCRIPTOR WORD#8
: ;DEVICE DESCRIPTOR WORD®9
: ;DEVICE DESCRIPTOR WORD#10
; ;DEVICE DESCRIPTOR WORDé11
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001302 000000
001304 000000
001306 000000
001310 000000
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$DDW12: .
$DOW13: .
$DDW14 :
$0DW1S: .
$ETEND:

MEXIT

ADOW12
ADDUW13
ADDW14
ADDU15

; :DEVICE DESCRIPTOR WORDe12
; sDEVICE DESCRIPTOR WORD#13
: :DEVICE DESCRIPTOR WORD¢14
; :DEVICE DESCRIPTOR WORD&1S
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PROGRAM CONTROL PARAMETERS
610 .SBTTL PROGRAM CONTROL PARAMETERS
611 it it E I R 2t Rttt St i 2t et i et sy ey eyt I Yy yITLIe)
612 : THE FOLLOWING PARAMETERS GOVERN THE BEHAVIOR OF THE PROGRAM AND
6%2 ; ARE CONDITIONALLY CONFIGURED IAW PROCESSOR TYPE AT ASSEMBLY TIME.
6 :
615 :
gig ; ITEM SBC FUNCTION
g%g 001312 000005 $CPTYP: Jii
620 001314 177530 $CSR: 177530 T PRIMARY CONTROL/STATUS REGISTER.
621 001316 177532 $QIR: 177532 ) Q-BUS INT (VECTOR) REGISTER.
622 001320 175000 $DPR : 175000 T DUAL -PORT-RAM LOCAL ADDRESS.
623 001322 160000 $DPRQ: 160000 ;T OUAL -PORT-RAM Q-BUS BASE ADDRESS.
624 001324 174400 $DMA ; 174400 ;T AMZ8016 (OR QMIC) DMA CHIP BASE.
625 001326 175700 $SL2: 175700 T SECOND SERIAL LINE ADDRESS.
626 001330 177000 $PI0: 177000 T 28036 PI0O/PIT BASE ADDRESS.
gsg 001332 177520 $CLK: 177520 T LINE CLOCK (BEVNT) CSR.
ggg 000010 SPM.H* <. -$CSR>/2 s TFJ; NUMBER OF VARIABLE ITEMS.
631 001334 177520 $CSRA 177520 P SECONDARY CONTROL/STATUS REGISTERS.
632 001336 177522 $CSRB: $CID: 177522 ;TFJ; ..INCLUDES CID ON F/J..
ggz 001340 177524 $CSRC: $LEDS: $TCID: 177524 s TFJ; . .INCLUDES LEDS (AND CID ON T).
635 001342 000001 $QOLY: 1 ;TFJ; Q JACK WAIT LOOP CONTROL.
636 ; .STAND-ALONE (1) == 163. MSEC.
637 ; APT-AUTO (62.) == 10.1 SEC
638 001344 000001 RFLAG: 1 ; FLAG FOR TRAP THROUGH 24. 0=EXPECTEU ;FX8JC
639 1=UNEXPECTED. ;FX8JC
640 001346 000001 TPROTR: 1 FLAG FOR TRAP CAUSED BY LRITE TO0 TPROO
641 001350 000001 HLTFLG: 1 ;:SAY HALT TRAP UNEXPECTED
642 001352 000001 BFLAG: 1 ; FLAG FOR TRAP THROUGH 130. O=EXPECTED ;FX8JC
643 : 1=UNEXPECTED. ;FX8JC
644 001354 000000 SLOCOO: .WORD O
gg'ii 001356 000000 SLOCO1: .WORD O
652 ; THESE LOCATIONS ARE USED IN MORE THAN ONE TEST TO STORE WORKING DATA.
653 001360 000000 EXPDAT: .WORD O ;STORES EXPECTED (GOOD) DATA FOR COMPARISONS
654 001362 000000 RECDAT: .WORD O :STORES RECIEVED DATA TO BE VERIFIED
655 001364 000000 COUNT: .WORD O ;ERROR INDICATOR FOR FLOATING POINT TESTS
656 001366 000000 FLAG: WORD O ;USED TO STORE "FLAG"” CONDITIONS
657 001370 000000 ERRCNT: .WORD O ; STORAGE FOR ERROR COUNT
658 TPESE LOCATIWS ARE USED BY m THAN ONE TEST AS LOOP COUNTERS
659 001372 000000 DCOUNT: .WORD O
660 001374 000000 ALLCTR: .WORD O
661 001376 000000 LOOPIN: .WORD O
662 001400 000000 SAVSPY: WORD O :STORAGE FOR UNEXPECTED TRAP DATA
663 001402 000000 SAVSP2: .WORD O H " " . "
673 001404 000000 CIFLAG: .WORD O iDTC channel 1 event indicator ik2hhe
674 001406 000000 CoFLAG: .WORD O ;:DTC channel 2 event indicator ik2hhe
675 001410 000000 SOURCE: .WORD O ;:Scratch location ikZhhe
676 001412 TSTLOC: .BLKW 20. ;Scratch locations ;kZhhe

677 :
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GLOBAL SUBROUTINES SECTION

012737

012602
012601
012600
000207

012702
012720
077203
000207

000020
077406

005001
010120
062701
022701
001372
012720
000207

000200
001600

177600
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.SBTTL GLOBAL SUBROUTINES SECTION

HE

; THE GLOBAL SUBROUTINES SECTION C(E);TAINS THE SUBROUTINES

; THAT ARE USED IN MORE THAN ONE T

HHU GLOBAL SUBROUTINES

HHU: MOV RO, -(SP)
MOV R1,-(SP)
MOV R2,-(5P)
MOV £177600,R0
JSR PC.PDR
JSR PC,PAR
JSR PC,PAR
MOV £#172200,R0
JSR PC,PDR
JSR PC,PAR
JSR PC,PAR
JSR PC,PDR
JSR PC,PAR
JSR PC,.PAR
172516 MOV #27,30172516
MOV (SP)+,R2
MOV (SP)+,R1
MOV (SP)+,RO
RTS PC
;ROUTINE TO INITIALIZE PDR'S
PDR: MOV #16. ,R2
1¢: MOV ¢77406,(RO)+
S08 R2,1¢
RTS PC
;ROUTINE TO INITIALIZE PAR'S
PAR: CLR R1
1¢: MOV R1,(RO)+
ADD €200,R1
cHP €1600,R1
BNE 14
MOV #177600,(R0)+
RTS PC

ROUTINE TO INITIALIZE MEMORY MANAGEMENT

:INIT
+INIT
; INIT
;INIT

;SAVE CONTENTS OF REGISTERS

S INIT
SINIT
INIT

I
1
D
;INIT I
I
D
1

D SUP PDR’'S

PAR'S

PAR'S

ND D KER PDR'S

I KER PAR'S

;INIT D KER PAR'S

;INIT MMR3: ENABLE 22 BIT MAPPING
;AND KERNEL, USER AND SUPR DATA SPACE
;RESTORE REGISTERS

:RETURN

;INIT CNTR
; INIT PDR

;RETURN

:SETUP_TO INIT PAR
;INIT PAR
;:GET READY FOR NEXT PAR
;REACHED A PAR7
;BRANCH IF NOT
; INIT PAR?

URN

RITTIIST T PITIRSTS32 3212323323333 3323332 3 P22 32 1 22 222222222222 d
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PROGRAM START/RESTART

756
757
758
759
760
761
763

001622
001622

001624

000005

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
013737
005037
112737
012737

013746
012737
012737
012737
022777
001012

000403
012716
000002
012737

012737
012637

005037
132737
001403
012737

106427
012737
013737
005037

013700

000001
001730

000004
001776
177570
177570
1mmmnm

002004
000176
000174
000004

001174
000200

001210

000340
001102

177524
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000004
001140
001142
177146

001140
001142

001207
001140

000002

.SBTTL PROGRAM START/RESTART
: PROGRAM START/RESTART HERE.
START:RESTART :

RESET

.SBTTL INITIALIZE THE COMMON TAGS
: ;CLEAR THE COMMON TAGS ($CMTAG) AREAR

MOV $$CMTAG,R6 ; ;FIRST LOCATION TO BE CLEARED
CLR (R6)+ ; ;CLEAR MEMORY LOCATION

cHP #SWR,R6 ; ; DONE?

BNE .-6 ;;LOOP BACK IF NO

MOV #STACK,SP ::SETUP THE STACK POINTER

: .INITIALIZE A FEW VECTORS
#$SCOPE, 3#I0TVEC ; .IOT VECTOR FOR SCOPE ROUTINE

HOV #3430, 36 10TVEC+2 ;:LEVEL 7

MOV 2$ERROR, SEMTVEC ; ;EMT VECTOR FOR ERROR ROUTINE

MOV #340,38EMTVEC+2 ; ;LEVEL 7

MOV S$TRAP,3#TRAPVEC ; ; TRAP_VECTOR FOR TRAP CALLS

MOV #340,3¢TRAPVEC+2;LEVEL 7

MOV $ENDCT, $EOPCT  ; ;SETUP END-OF -PROGRAM COUNTER

CLR $ESCAPE ; iCLEAR THE ESCAPE ON ERROR ADDRESS

MOVB #1 $ERMAX ,,ALLON ONE ERROR PER TEST

MOV . $LPERR ;SETUP_THE ERROR LOOP ADDRESS
;:SIZE FOR A HARDUARE SWITCH REGISTER IF NOT FOUND OR IT IS
;;EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.

MOV @SERRVEC, -(SP) ~; ; SAVE ERROR_VECTOR

Mov 230000+, SOERRVEC ;:SET UP_ERROR VECTOR

MOV 2DSWR, SWR ; ;SETUP FOR A HARDWARE SWICH REGISTER

MOV #0DISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER

cHP ¢-1,a5WR ; s TRY TO REFERENCE HARDWARE SWR
BNE 300024 ; ;BRANCH IF NO TIMEOUT TRAP OCCURRED
: ;AND THE HARDWARE SWR IS NOT = -1
BR 300014 ; :BRANCH IF NO TIMEOUT
300004 : :#¥ ©300014, (SP) ::SET UP FOR TRAP RETURN
30001¢: MOV @SWREG, SWR ; :POINT TO SOFTWARE SWR

MOV #OISPREG, DISPLAY
30002¢: MOV (SP)+,30ERRVEC ;;RESTORE ERROR VECTOR

CLR $PASS ; sCLEAR PASS COUNT
BITB  OAPTSIZE,#ENVM ;:TEST USER SIZE UNDER APT
BEQ 300034 YES,USE NON-APT SWITCH
300034 MOV 24 SWREG, SWR P INO.USE APT SWITCH REGISTER
.SBTTL CONFIGURE P-TABLES IAW CPU TYPE
| INIT A FEW MORE THINGS.
inIT:
MIPS  #PR7 ; RAISE CPU.
MOV oI0T, 382 LOAD VECTOR AREA

MOV 02,906

CLR $TSTNM RESET THE TEST NUMBER
;LETS CALCULATE THE VECTOR THAT THIS PARTICULAR IOP IS GOING TO
; INTERRUPT THROUGH.

MoV K2CSRC, RO ;GET ID SWITCH SETTING
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CONFIGURE P-TABLES IAW CPU TYPE

776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
7197

a33

002076

002214

002220
002226
002232
002236
002240
002242

002244

002370

010002
032700
001007
042702
072227
010237
000410

042700

013737
012737
012737
012702
012700
010001
062701
010120
012720
077207
004737

012737
012700
012701
005020
077102
104414

000137

012737

000340
177417

177774
050742

177417
177776
000400
036434
050742
000256
000004
000016
000410
000002
000004
002250
001622

051034
000225

003064
17

001462
001324

001200
000254
000256

000202

002426

000004
000014
000024
000026
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MOV RO,R2 :
BIT #340,R0 ;IF WE'RE NOT IN STAND ALONE CONFIG.
BNE 3¢ i...SKIP NEXT FEW INSTRUCTIONS
BIC #1C3£0,R2 ;MASK OFF ID SWITCH FIELD
ASH #-4,R2 ;SHIFT IT OVER
ggv R2,3#I0P.I0 ;LOAD IOP.ID
3s: BIC #1C360,R0O ;MASK OFF THE ID SWITCH FIELD
ASH £-2,R0 sSHIFT IT RIGHT 2 POSITIONS
ADD £400,R0 ;ADD IN THE BASE INTERRUPT VECTOR
MOV RO, INTVEC ;.. AND THERE WE HAVE IT.
2%: MOV 3#10P.ID, $UNIT ; UPDATE MAIL BOX
MOV #256,30254 :FIX VECTOR IN SBC
MOV #10T,3¢256 .WITH STANCARD STUFF
MOV #14, ,R2 NUHBER OF VECTORS TO FIX
MOV #410,R0 ;STARTING AT ADDRESS 410
1¢: MOV RO,R1 :
ADD #2,R1 H
MOV R1,(RO)+ ;PATCH VECTOR AREA
MOV #IOT (RO)« ;
S08 R2.1$ ;LOOP CONTROL
CALL KXINIT ; XCT BOARD-UNIQUE INITIALIZATION.
44: MOV #START , 384202 ; ENABLE DIAG RESTART ON "200G".
MOV #E£L.OG,RO
MOV SELOGN,R1
S¢: gbg ﬁgogz : CLEAR THE ERROR LOG (KILLS REMOTE).
I$SWR ; CHECK MODE (APT VS STANDALONE)...
;...AND GET INITIAL $SWR AND $QDLY.
74: JP AGAIN ; SKIP OVER THE INITIALIZERS.
; BOARD-UNIQUE INITIALIZATION.
; SOME OF THE CHIPS ON THESE BOARDS MAY DO FUNNY THINGS
; (OR PREVENT US FROM DOING THE RIGHT THINGS) ON POWER-UP,
; THESE ROUTINES WILL INIT, RESET, DISABLE ... OR WHATEVER.
; BUS-ERRORS ARE IGNORED (TRAP4AX = -1).
KXINIT: MOV #-1, TRAP4X ; DISMISS BUS ERRORS.
JSR PC,. MU sINIT K2 MMU REGISTERS
MOV $DOMA, RO
ﬁbc S4(R0) : INIT (RESET) AMZ8016 DMA CHIP.
MOVB 6<3téIT3> 4(CRO) ; INIT (RESET) NEC7201 SYNC/ASYNC CHIP.
MOV #<3s8173>,1 (RO). BOTH CHANNELS.
MOV ORSTRAP PURV ; SET UP RESET TRAP VECTOR. ;FX8JC
e Tl by
8#1 error r
MOV #PIRTRP, aﬂPIRVEC ACTION ON UNE§8€CTED PIRQ ERRORS

000240

176724

(RESET) 28036 PI0 CHIP.

MOV #1,348FLAG H SAY TRAP THRU 130 NOT EXPECTED. 1FX8JC
MOV #1,30RFLAG ; SAY TRAP THRU 24 NOT EXPECTED. ;FX8JC
MOV #2000, 3$CSR ; ENABLE TRAP ON Q-BUS RESET. :FXx8JC
CLR IMC2CSRA i \
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CONFIGURE P-TABLES IAW CPU TYPE

834 00234 005037 177524
835 002400 005037 177540
836 002404 000207
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CLR SM2CSRC
CLR SCCSRY
RETURN

>

EVERYTHING

0FF
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BUS-ERROR AND ILLEGAL TRAP HANDLERS.

3§’$ .SBTTL BUS ERROR AND ILLEGAL TRAP HANDLERS.

840 : COME HERE FROM $SCOPE ON ANY UNDEFINED TRAP (IOT)

841 : WITH VECTOR ADDRESS ON TOP OF THE STACK.

842 : BUS-ERROR (VECTOR 4) IS A SPECIAL CASE WHERE “TRAPAX"

843 . DEFINES THE ACTION TAKEN AS FOLLOWS:

844 " 0 = ERROR, REPORT AND ABORT TEST.

845 ; -1 = DISMISS AND RETURN "V* = 1.

32? : ADR - DISMIZS AND RETURN T0 USER AT ADDRESS SPECIFIED.

848

849 002406 005037 177772 PIRTRP: CLR 0177772 ;CLEAR THE PIRQ REG

850 002412 012746 000240 MOV 8240, -(SP) :

851 002416 022627 000004 UNXTRP: CMP (SP)+, &4 : WAS IT A BUS-ERROR ??

852 002422 001015 BNE TRAPE : BR IF NOT.

853 002424 005727 ST (PC)» i WAS IT ANTICIPATED 27

854 002426 000000 TRAP4X: .WORD O

855 002430 001412 BEQ TRAPE ; ERROR AND ABORT if NOT.

856 002432 023727 002426 177777 cHP TRAPAX, #-1 : ALTERNATE RETURN PC ??

857 002440 001402 BEQ 14 : SKIP IF NOT...

858 002142 013716 002426 MOV TRAP4X, (SP) ... ELSE. TAKE NEW PC.

859 002446 052766 000002 000002 1%: BIS #2,2(5P) :"SET "V IN CALLERS PSW...

ggc{ 002454 000432 BR DISMISS :...AND RETURN.

862 002456 016637 177776 001122 TRAPE: MOV -2(SP),$8DADR  ; GET BAD TRAP VECTOR..

863 002464 011637 001120 MOV (SP), $GDADR :...AND PC AT TIME OF HAPPENING.

864 002470 012737 046217 044746 MOV  OUNXT,EMADR i \\
002476 012737 045442 044752 MOV  OEF7,ESADR :: >> ERROR 1, UNEXPECTED TRAP THRU VECTOR NNN...
002504 104001 ERROR+ 1 1://

865 :...AND FALL THRU

866 002506 113700 001102 ABORT: MOVB  $TSTNM,RO : GET CURRENT TEST NUMBER.

867 002512 001564 BEQ AGAIN : BR IF NONE.

868 002514 006300 ASL RO : SHIFT UP TO A WORD OFFSET.

869 002516 016000 040446 MOV $SWOBTBLCRO),RO ; GET NEXT TEST DISPATCH ADDRESS..

870 002522 162700 000002 SUB #2,R0 s...AND BACK IT UP 1 WORD.

871 002526 020027 037632 o RO S$EOP : VALID ADDRESS 7?7

872 002532 103402 8LO ; USE IT IF SO,

873 002534 012700 037632 MOV oseop RO ; OTHERWISE, TAKE END-PASS.

874 002530 010016 1$: MOV RO, (SP)

g;g 002542 000002 DISMISS: RTI ; NEXT TEST OR END-PASS.

877 ‘e ;FXBJC

878 : ALWAYS COME HERE ON TRAP THROUGH 24. FX8JC

879 ;- FX8UC

880 002544 NMITRP:

881 002544 032737 000200 177530 BIT #81T07,90K2CSRD :DID WE TRAP DUE TO WRITE TO TPRO?

882 002552 001420 BEQ RSTRAP iNO

883 002554 005737 001346 ST TPROTR :WAS IT EXPECTED (TPROTR = ZERO)

884 002560 001407 BEQ 14

885 002562 012737 002762 044746 MOV SUNXTPR,EMADR  ;:\\
002570 012737 045206 044752 MOV #NOSIG,ESADR i > ERROR 2, UNEXPECTED TRAP CAUSED 2Y WRITE TO TPRO
002576 104002 ERROR +2 /7

886 002600 005237 001346 1%: INC TPROTR 1EAY TRAP CCCURED

887 002604 042737 00020C 177530 BIC 98IT07.80K2CSRD ;CLEAR FLAG

888 002612 000447 B8R NMIEND

889 002614 RSTRAP: ;FX8JC

890 002614 032737 004000 177530 BIT #BIT11,30K2CSRD ;WAS TRAP CAUSED BY BINIT?
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891
892
893
894

895
896
897
898
899
900
901
9302
903

002622

003102
003154
003156

001420
005737
001407
012737
012737
104003
005237
042737
000423

032737
001417
005737
001407
012737
012737

104004
005237
042737
000002
125
125
125

005737
001002
005237
000002

000004
012706
012737

001344

002734
045206

001344
004000

001000
001350

003015
045206

001350
001000

116
116
116

001352
001352

177772

050742
003102

103

001100
177777
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8EQ HAL TRP
ST BORFLAG ; WAS TRAP EXPECTED?
BEQ 1% : NO, CALL ERROR
084746 MOV SUNXRES.EMADR  ::\\
044752 MOy ONOSIG.ESAR  :: >> ERROR 3, UNEXPECTED RESET TRAP
18: INC FORFLAG : 'SAY TRAP OCCURRED.
177530 BIC 04000,2¢177530 ; ... AND CLEAR FLAG.
BR NMIEND : AND EXIT.
HALTRP:
177530 8IT #8IT09,30K2CSRD ;WAS TRAP CAUSED BY BHALT?
B8EQ NMIEND )
ggg ?:ttTFLG :WAS TRAP EXPECTED?
044746 MOV OUNXHLT,EMADR  ;:\\
044752 MOy OSIG, £SADR i »> ERROR 4, UNEXPECTED BUS HALT
18: INC SOHLTFLG suv HALT TRAP OCCURRED
177530 BIC #8IT09, SM2CSRD cu:m HALT FLAG IN CSR
NMIEND: RTI URN. sFX8JC
105 UNXRES: .ASCIZ /UNEXPECTED RESET TRAP/
105 UNXTPR: .ASCIZ /UNEXPECTED TPRO WRITE TRAP/
105 UNXHLT: .ASCIZ /UNEXPECTED HALT TRAP/
-EVEN
: ALWAYS COME HERE ON TRAP THROUGH 130.
BITRAP: TST S0BFLAG ; WAS TRAP EXPECTED?
BNE 1t : NO, JUST DISMISS.
INC 0BFLAG : SAY TRAP OCCURRED.
1%: RTI : AND RETURN.
| COME HERE ON UNEXPECTED PIRG INTERRUPT IN ARBITER
UNEXPI ; %II? 9177772 ;Clear the PIRQ
;COME HERE ON END OF PASS
AGAIN: RESET ;FRESH START
rTnY;E agop.m.-(sp) :PUSH IOP ID NUMBER ONTO STACK
gavpos ;‘ ;TYPE ID NUMBER
132 14: .mnscxz <CRLF>/CZKXA - FUNCTIONAL TEST OF KXJ11-CA ID® /
2¢: )
SPL 0 ; SET cpu LEVEL 0..
B8R TST1 THRU.
:J11K2.MAC
H ;.“.“.“.“““““““.....‘.‘.‘..‘...‘...."..“......“‘...
;#TEST 1 DCJ11 CPU
H ;‘.““““t“““‘““‘“‘t"“."““.“t““.t.““‘.‘t‘.“.‘
TST1:  SCOPE
MOV OSTACK, SP ; SET A CLEAN STACK,
002426 MOV #-1, TRAPAX :: DISMISS BUS-ERRORS.

sFX8UC
sFX8JUC

FX8UC

iFX8JC

sFX8JC

sFX8JC
;FX8JC
IFX8JC
FX8JC
:FXBJC
;FX8JC
sFX8UC
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T DCJ11 CPU

003174
003200
003202
003206
003212
003214

003230
939 003230

005037
000402
000137
104415
000406

040

012737
012737
000240
000007
022700
001401

104005

012737
005037
102403
005737

102001

104006

012737
005737
005737
005737
005737
005737
005737
005737
000403

044742

003404
003214

040

003556
045206

000005

177777
177766

177766

003350
177776
177772
177752
177572
177574
177576
172516

1771772
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104

044746

044752

002426

002426

CLR EMPRE :; CLEAR ERROR PREFIX.
BR 30005 ;s SKIP NEXT,

30004%: P Ts12 :; BYPASS.

300054: TSNAME, . .4 ;; PRINT TEST NUMBER AND NAME ...
BR 30006$ ::...AND SKIP OVER THE ASCII.
.ASCIZ \ DCJil CPW\
.EVEN

300064 -

J11REG:

;This test does a rudimentary test of the DCJU1l chiﬁé Let's face it
ifolks; if we got through the power up stuff then t ;DCJU11 is probably
;functional. . .

;The test accesses the on chip registers. Many of the registers will have
ibeen aggessed during the initialization micro-routine, and the power

iup routine.

' MOV #CPUER ,EMADR :: SET ERROR MESSAGE. ..

MOV  #NOSIG,ESADR ;:...AND SIGNATURE POINTERS...
NOP :3...ERROR WILL BE CALLED LATER.
MFPT ;What t{pe of processor is this?
ce #5.R0 ;5= DCJ11l micro-processor
BEQ 1004 \ ;Branch if it's a DCU11
:: >> ERROR 5,
ERROR+S s://

; wrong environment or we have a
; ma jor problem.
100$: MOV @-1, TRAP4AX iAnticipate NXM

CLR 30177766 ;Write CPU error register with zeros
8vVS 1014 ;:NXM sets the V bit
L 177766 ;Access CPU error register. (internal
; register access B5¢<1:0> = 1,1)
BvVC 1¢ :
101¢: N
;i >> ERROR 6, TIME OUT ON ERROR REGISTER ACCESS
ERROR+6 s3//
;Access the major internal registers of the DCUll
1¢: MOV #204 , TRAPAX ;Action on 170 timeout
T1ST 177776 ;Access PSW
TST M177772 ihccess PIRQ )
TST 0177752 ;Access Cache Hit/Miss register
TST 177572 ;Access Memory Mngmnt Reg O
TST MN1T77574 ;Access Memory Mngmnt Reg 1
TST M177576 ;Access Memory Mngmnt Reg 2
EST 33172516 ;Access Memory Mngmnt Reg 3
20%: \
;s >> ERROR 7,
7 1://
CLR 177766
24: CLR TRAP4AX ;
TST 177772 ;Access PIRQ. It should have been .
3 ;: cleared by the initialization microroutines.
BEQ $ H
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T1

0CJ11 CPU

978

003370
979 003372
980 003376
981
982

003400
983 003402

003402
984

003466

990 003466
003474
003502

991 003504

992 003512

993 003516

994 003522

995 003524

003524
996 003526
997 003532
998
999
1000 003536
1001

003540

1002
1003 003542
1004
1005 003550
1006

104010
005737
001401

104011

012706
012737
005037

000137
104415
000413

040

012737
012737
000240
012737
005737
005737
000401

104012
005037
005737

001401

104013
132737
001001

177752

001100
177777 002426
044742

005652
003440

040 114
003571 044746
045206 044752
003524 002426
177746
177750
002426
177746
000060 177750

44:
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NN
;3 >> ERROR 10,

E +10 HH
ST ae177752 iAccess the Cache Hit/Miss Register
BEQ 44 i Since cache isn't implemented we
W ; should be logging all misses
:: >> ERROR 11,
ERROR.11 ii//
BR 1ST2

,,t“#t‘#tt###‘t‘t##############t####t###ttt#tt#####tt#tt##tt#tt#

;*TEST 2
;;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

TST12:

30007$:

30008 :

300094 :

SCOPE
MOV
MOV
CLR

BR

JP
TSNAME,
BR

.ASCIZ
.EVEN

LOCAL K2 REGISTERS

#STACK , SP ;s SET A CLEAN STACK.
#-1,TRAP4X ;3 DISMISS BUS ERRORS.
EMPRF ;; CLEAR ERROR PREFIX.
30 3 SKIP NEXT.
Ts7 :; BYPASS.
. +4 :: PRINT TEST NUMBER AND NAME.

30009$ .AND SKIP OVER THE ASCII.
\ LOCAL K2 REGISTERS\

i RRRRR AR R AR AR AR R Rk kR Rk kR bk kkkk kb kb hkkhkkk kb kkkkkkk k& &

;#TEST 2.1
; .
TR LIS P P e Ty 2y P R R e Ry e e P e e e e s

T2 1::

SYS REGISTERS

Th:s test will access the system registers. This causes a DCJ11 bus cycle
.uuth signals B8S<1:0> = 0,1

S$:

74:

104:

MOV #SYSER,EMADR ;: SET ERROR MESSAGE..
MOV &NOSIG,ESADR ii...AND SIGNATURE POINTERS..
NOP ;:...ERROR WILL BE CALLED LATER.
MOV 954, TRAP4X ;Anticipate NXM
TST 0177746 iAccess cache control register
TS7 88177750 ;Access Maintenance Register
BR 78 H
HHANN
:; >> ERROR 12, SYSTEM REGISTER ERROR
ERROR+12 i://
CLR TRAP4X .
TST 177746 ;Cache control register is a system
H egnster located in the DCJ1l chip
: should;be cleared on initialization
BEQ 10¢ . H
;: >> ERROR 13, DCJU11 CACHE CNTRL REG NOT CLEARED
ERROR-13 13//
;Cache control register isn‘t clear.
8178 #1800110000, 30177750 :Is this a K2 module? (system reg
i eccess BS<1 0> =0,1) .
BNE 11¢ ; k ID code in maint. register

AN




o
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KXJ11-CA FUNCTIONAL TEST

T2.1 SYS REGISTERS

003620

1050 003770

104014
000421
200
200

177532

012737
012737

102414
052703

010314
102410
042703
020314
001004
110324
102402
105014
102001

104015

112737
012704
011403
102406

011403

103
123

004715
004662
045206
177777

000101
177520

177400

177400

000102
177522

000103
177524
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120
131

044742
044752

002426
004676

004676

004676

ERROR~14

11%: BR

CPUER: .ASCIZ

K2CSRS

i3 >> ERROR 14, MAINT REG IC «OT CORRECT

<CRLF>/CPU_ERROR/
SYSER: _ASCIZ <CRLF>/SYSTEM REGISTER ERROR/

Rt 2 F T2 22 2222 22 f 2 222222242223 f 2223233332233 3333333233332 333

;#TEST 2.2 CONTROL/STATUS REGISTERS
$RRRRRRRRERRRRRRREEERERRREERERRRERERAERRERRRRERRRRERRERRREIREERE
T2.2::
;Test the K2 control and status registers
QIR=177532
K2CSRS: MOV SCSRADR, EMPRE ;ERROR MESSAGE PREFIX
MOV #CSPER,EMADR ;s SET ERROR MESSAGE...
MOV ONO-Z5,ESADR ;i-..AND SIGNATURE POINTERS...
NOP ;:...ERROR WILL BE CALLED LATER.
MOV ¢-1, TRAPAX ;ANTICIPATE NXM
MOVB #'A,30CSRER+<12.> ;ASCII FOR ERROR MESSAGE
MOV #(2CSRA R4 ;START OF K2CSRS
MOV (R4),R3 ;READ K2CSRA
BVvS S5$ ;NXM IF vV BIT SET
BIS #177400,R3 ;TRY TO WRITE UPPER BYTE
; SHOULDN'T BE ABLE TO.
MOV R3,(R4) :WRITE K2CSRA
BVS 54 ;
B8IC £177400,R3 ;CLEAR UPPER BYTE
(B:'hg gf,(&m ;UPPER BYTE IN R4 SHOUWL.D BE ZERO
gegﬂ gg.(lmo ; TEST LOW BYTE OF K2CSRA
CLR8 (R4) ;WRITE UPPER BYTE
54 BvC 14 :V BIT INDICATES THAT TIMEOUT OCCURRED
HEANN
;s >> ERROR 15, ERROR IN K2CSRA
1 ERROR+15 ]
MOVB #'B,30CSRER<12.> ;ASCII FOR ERROR MESSAGE
MOV SK2CSRB , R4 ;POINT TO K2CSR8
MOV (R4).R3 ;READ K2CSRB
BvVS ;NXM IF vV BIT IS SET
ge\é Rf.(lu) ;WRITE K2CSRB
1578 (R4). : TRY BYTE ACCESS TO LOW BYTE
BvS 64 ;:NXM IF vV BIT SET
15718 (R4). ; TRY BYTE ACCESS TO HIGH BYTE
68 BVC $ ;SHOULD NOT TIME OUT
i \\
;; >> ERROR 16, ERROR IN K2CSRB
ERROR+16 1:3//
2%: MOVB #'C,a8CSRER«<12.> ;ASCII FOR ERROR MESSAGE
MOV #M2CSRC, R4 ;POINT TO K2CSRC
MOV (R4),R3 ; TEST K2CSRC
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CONTROL /STATUS REGISTERS

T2.2

1091
1092

1093
1094
1095

003772

3774
003776
004000

004002
004004

004130

004132
004140

102410
010314

104017

112737
012704
011403
102406
010314
102404
105724
102402
105724
102001

104020

112737
012704
011403
102406
010314
102404
110324
102402
105014
102001

104021

112737
012704
011403
102402
010314
102001

104022

112737
012704

000104
177530
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004676

000112 004676

177540

000106
177534

000110
177536

004676

004676

74%:

3¢:

104:

44:

11%:

8%:

12¢:

BVS T4

MOV R3,(R4)

8vs 74

1518 (R4)

BvVS 74

MOve R3,(R4).

BVS 74

TST8 (R4)

8vC 3
ERROR+17

MOVB #'0,3¢CSRER+<12.

MOV #2CSRD , R4
MOV (R4),R3

8vS 10¢
MOV R3,(R4)
8vS 10$
1578 (R4).
8VS 104
TS78 (R4)+
8vC 4%
ERROR+20
MOVB SPCSRER+<12,

MOV #KZéSRJ R4
MOV (R4),R3

BVS 114

MOV R3,(R4)

BVS 114

MOVB  R3,(R4).

BVS 114

CLRB  (R4)

BVC Y
ERROR+21

MOVB  #'F aocsneno<12

MOV o2t SRF LR

MOV (R4) R3

BVS 124

MOV R3, (R4)

BVC 93
ERROR+22

MOVB #'H,3¢CSRER+<12.

MOV #K2CSRH, R4

:NM IF v B8IT SET
;sWRITE K2CSRC

:READ LOW BYTE
:WRITE LOW BYTE

:READ HIGH BYTE
;SHOULD NOT TIME OUT

s \\
i3 ;) ERROR 17, ERROR IN K2CSRC

> ;:ASCII FOR ERROR MESSAGE
;POINT TO K2CSRD
;READ K2CSRD
;NxXM IF v BIT IS SET
:WRITE K2CSRD

:LOW BYTE READ

:HIGH BYTE READ
:NXM IF vV BIT IS SET

AN
;; >> ERROR 20, ERROR IN K2CSRD

> ;ASCII FOR ERROR MESSAGE
;POINT TO NEXT CSR
;READ K2CSRJ
;V_BIT SET 8Y NXM
;WRITE K2CSRJ
;V_BIT SET BY NXM
;WRITE LOW BYTE

:URITE HIGH BYTE
iV BIT SET BY NXM
i\
'/;> ERROR 21, ERROR.IN K2CSRJ

H
H
]
e

> ;ASCII FOR ERROR MESSAGE
1POINT TO NEXT CSR
;READ K2CSRF
:V BIT SET BY NXM
;WRITE K2CSRF
;V BIT SET BY NXM

e \\
.; >> ERROR 22, ERROR IN K2CSRF

’ ;ASCII FOR ERROR MESSAGE
;POINT TO K2CSRH
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T2.2
1096
1097
1098

1100

1139

TEST

MACRO Y05.02 Thursday 03 Apr-ob 14:11

CONTROL/STATUS REGISTERS

C04144
004146
004150
004152
004154

004360

011403
102402
010314
102001

104023
012704
005714
102402
005014
102007

012737
012737
104024
005037

012737
012737
000240
012737
112737

011437
010237

104025
010314

112737

177532

004700
045206

002426

004662
045210

004731
000101
177520

000340
000252

001120
001126
001124

000103
177524

000017
000372
000012

044745
044752

044746
044752

044742
004676

004676

MOV (R4) R3

8vS
MOV R3 (R4)
BvC 15%
13¢:
ERROR+23
15%: MOV #2QIR,R4
TST (R4)
8vsS 14¢
CLR (R4)
8vC 164
14%:

MOV #QIRER,EMADR
MOV #NOSIG,ESADR
ERROR+24
16$: CLR TRAP4X

Page 32

;:READ K2CSRH

;NXM SETS THE V BIT
;WRITE K2CSRH

sNXM SETS THE Vv BIT

s\
Vi ;> ERROR 23, ERROR IN K2CSRH

o ;POINT TO QBUS INTERRUPT REGISTER
;READ K2CSRH; SHOUWLD NOT TIME OUT

SWRITE K2QIR
:NXM SETS THE V BIT

AN
;; >> ERROR 24, ERROR IN K2QIR

s ok ko ko ok ok ko ok ok koo ok ok akok kb ok ik kR ok ok ok kok kokok kk

;*TEST 2.3 CSR DATA TEST

s skkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkk
T2.3:

MOV #CSRER,EMADR
MOV OEF2,ESADR

MOV #CSRDAT ,EMPRE

Move #'R, 0CSRER+<12.
MOV MOCSRA, R4

MOV (R4),R3’

MTPS oPR7

1
5%: MOV R4, $GDADR
MOV (R4 ), $B0DAT
MOV R2, $GDDAT

ERROR+25
1%: MOV R3,(R4)

MOVB ¢'C,3CSRER+<12,

MOV MCCSRC R4

Moy (R4),R3
MO R3,R2
BIC ¢17,R2
MOV 0372,(R4)
BIS #12,R2
cHe R2,(R4)
BNE 7¢

i SET ERROR MESSAGE. ..

;i...AND SIGNATURE POINTERS...

;s...ERROR WILL BE CALLED LATER.
;ERROR MESSAGE PREFIX

> ;ASCII FOR ERROR MESSAGE

INO INTERRUPTS
:SET AND CLEAR ALTERNATE BITS

iR2_=125
:SET AND CLEAR ALTERNATE BITS

\
i1 >> ERROR 25, DATA ERROR IN K2CSRA
H :RESTORE CSR
> ;ASCII FOR ERROR MESSAGE

:GET R3 CONTENTS
;TAKE OUT LED BITS
; TEST BITS

:IS R4 0K?
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T2.3 CSR DATA TEST

1140 004362 042702

1141 004

1142 004372
1143 004376
1144
1145
1146
1147

1148

000017
000365
000005

010237

104026
010314
112737
012704
011403
012702
010214
012701
020114

000105

001120
001126

010137 001124

104027

010314
112737
012704
011403
012714
012701
020114
001006
012714
012701
020114
001407
010437
011437
010137

000106
177534

125200
125200

052400
052400

001120
001126
001124

104030
010314
000110
177536

052525

011403
012702

1190 004616 010214
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BIC €17.R2 ;TAKE OUT LED BITS
MOV #365 (R4) H
B1S #5,R2 ;
cp R2,(R4) ;IS R4 0K?
BEQ 34
7%: MOV R4, $GDADR
MOV (R4), $BDODAT
MOV R2, $GDDAT N
HEAN
;i >> ERROR 26, K2CSRC DATA ERROR
ERROR +26 i3
MOV R3.(R4)
004676 MOVB #'J,30CSRER+<12.> ;ASCII FOR ERROR MESSAGE
MOV #K2CSRJ,R4 :
MOV (R4),R3 :
MOV #252,R2 ;:SET AND CLEAR ALTERNATE BITS
MOV R2,(R4) H
MOV #212,R1
o R1,(R4) ;
BNE 11¢
CLC
ROR R ;R2 =125
MOV R2,(R4) ;SET AND CLEAR ALTERNATE BITS
MOV #105 R1 :
cHP R1, (R4) :
BEQ 84
11%: MOV R4, $GDADR
MOV (R4), $BODAT
MOV R1, $GDDAT .
A
:; >> ERROR 27, K2CSRJ DATA ERROR
ERROR+27 i
8¢: MOV R3,(R4)
004676 MOVB O'F @ICSRER+<12.> sASCII FOR ERROR MESSAGE
MOV OKZCSRF R4 ;sPOINT TO NEXT CSR
MOV (R4),R3 ;
MOV #1;5200 (R4) sALT PATTERN
MoV #l?JZOO.Rl
ce R1,(R&) ;
BNE 124
MOV #52400,(R4) ;NEXT ALT PATTERN
MOV #52400,R1
P R1,(R4) ;
BEQ 9¢
12%: MOV R4, $GDADR
MOV (R4 ), $BDDAT
MOV R1, $GDDAT N
:: >> ERROR 30, K2CSRF DATA ERROR
ERROR+30 HH
94: MOV R3,(R4) ;RESTORE CSR
004676 MOVB ¢'H,a0CSRER+<12.> ;ASCII FOR ERROR MESSAGE
MOV S2CSRH, R4
MOV (R4),R3 H
MOV #52525,R2

;WRITE ALT PATTERN
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72.3 CSR DATA TEST
1191 004620 021402 cP (R4) ,R2 i
1192 004622 001005 BNE 13¢
1193 004624 000241 CLC
1194 004626 006102 ROL R2 ;SHIFT PATTERN
1195 004630 010214 MoV R2,(R4) ;WRITE PATTERN
1196 004632 021402 cHP (R4),R2 H
1197 004634 001407 BEQ 10%
1198 004636 010437 001120 13%: MOV R4, $GDADR
1199 004642 011437 001126 MOV (R4), $BDDAT
igg(l) 004646 010237 001124 MOV R2, $GDDAT W
;i >> ERROR 31, K2CSRH DATA ERROR
004652 104031 ERROR+31 ii//
1202 004654 010314 104: MOV R3,(R4) ;RESTORE CSR
1203 004656 000137 004740 JP LOCTPR

1204 004662 105 122 122 CSRER: .ASCIZ /ERROR IN CSRX/
1205 004700 105 122 122 QIRER: .ASCIZ /ERROR IN QIR/
1206 004715 101 104 104 CSRADR: .ASCIZ /ADDRESSING /

1207 004731 104 101 124 CSRDAT: .ASCIZ /DATA /

1208 .EVEN
iggg ;:Now test the TPRs from the K2 side
1211 175000 TPRQO=175000
1212 175002 TPRO1=175002
1213 175004 TPRO2=175004
1214 175006 TPRO3=175006
1215 175010 TPRO4=175010
1216 175012 TPR0OS=175012
1217 175014 TPRO6=175014
1218 175016 TPRZ. 72175016
1219 175020 TPRO8=175020
1220 175022 TPRO9=175022
1221 175024 TPR10=175024
1222 175026 TPR11=175026
1223 175030 TPR12=175030
1224 175032 TPR13=175032
1225 175034 TPR14=175034
iggg 175036 TPR15-175036
1228 R T T T T T P e e 2 e e 2 e f 2 P P T
tTEST 2.4 LOCAL SIDE TPR ACCESS TEST
004740 %ét:ttttttttttttttttttttttttttttttttttttttttttttttttt#ttttttttttt
1229 004740 QO0S037 044742 LOCTPR: CLR EMPRE ;CLEAR ERROR MESSAGE PREFIX
1230 004744 042737 000100 177530 8IC 9B1T06, 32CSRD ;DISABLE QBUS TPR ACCESS
1231 004752 013746 175000 MOV MTPROO, -(SP) SAVE CONTENTS OF TPROO..
1232 004756 013746 175002 MOV 24TPROL, -(SP) AND TPRO1
1233 004762 012704 175000 MOV #TPROO,R4 POINT T0 TPROO
1234 Q04766 012737 177777 002426 MOV #-1,TRAP4X ANTICIPATE NXM
1235 004774 011403 14: MOV (R4),R3 ;READ THE TPRS
1236 004776 102410 8VS 2% ;V BIT BY NXM
1237 Q05000 010314 MOV R3.(R4) ;WRITE THE TPRS
1238 005002 102406 BvVS 24 ;V BIT SET BY NXH
1239 005004 062704 000002 ADD #2,R4 POINT R4 TO NEXT TPR
1240 Q05010 022704 175040 cMP #TPR15.2,R4 ;DID WE READ/WRITE ALL TPRS?
1241 005014 001367 BNE 1

1242 005016 000411 BR 3¢
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12.4 LOCAL SIDE TPR ACCESS TEST

1243 005020
1244 005024
005032
005040

1245
1246 005042
1247

1248 005046
1249 005052
1250 005056
1251 005062
1252 005064
1253 005066
1254 005072
1255 005074
1256 005100
1257 005102
1258 005104
1259 005106
1260 005110
1261 005114
1262 005116
1263 005122
1264 005124
1265 005130
1266 005134
1267 005140
1268 005142
1269 005146
1270 005150

164
005172
005200

1275 005202

1286 005260
1287 005262

010437
012737
012737
104032

005037

012703
012702
012704
010324
010224
022704

012737
104033

012637

012637
052737

012702

077112
012702

001120
005532
045230

002426

125252
052525
175000
175040

175000

175040
125252
175000
125252
052525
001124

001124

177560
000004
1777

005573
045206

177560
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044746
044752

044746
044752

177530

002426

044746
044752

2%:

34

MOV

R4 ,a38$GDADR

MOV  #TPRER,EMADR :3\\ ’
MOV &LA16.ESADR :: >> ERROR 32, TPR TIMED OUT ON LOCAL ACCESS
ERROR+32 i //

CLR TRAP4X ;LOOK FOR UNEXPECTED NXMS

AR I I3 3333333333233 33333 233323332333 3323332333333 3333333332 %232

;#TEST 2.5
» .
RIS 3332333333332 33 3323 33212 2233233233333 3323333333332 3323

12.5::
DATPR:

1%:

2%:

3s:

S$:
6%:

44

LOCAL SIDE TPR DATA TEST

MOV £125252,R3 ;INIT R3 WITH DATA

MOV £52525,R2 ;INIT R2 WITH DATA

MOV #TPROO,R4 ;POINT TO FIRST TPR

MOV R3,(R4). ;WRITE CHECKER BOARD TO TPR ARRAY

MOV R2,(R4).

gm 2%75040.’?4 ;0ID WE RUN OUT OF TPRS YET?

MOV #TPRQO,R4 ;POINT TO TPROO

cHP R3,(R4). ; CHECK DATA

BNE S$ ;BRANCH IF BAD

cHP R2.(R4)+ ; CHECK DATA

BNE 34 ;BRANCH IF BAD

g@ gIPRlS*?.R4 ;DID WE CHECK ALL THE TPRS?

ge'ﬁ 2%25252.’?2 ;DID WE TRY BOTH PATTERNS?

MOV #TPROO R4 ;RESET POINTER

MOV #125252,R2 ; CHANGE PATTERN

MOV #52525,R3 ; "

BR 14

ggv g%.M$GDDAT ;ERROR CALL DATA

MOV R3,393$GDDAT

MOV -(R4),3¢$BDDAT ;GET BAD DATA

MOV R4,36$8DADR ;.. AND FAILING TPR ADDRESS
MOV #TPRDER, EMADR i\
MOV  #EF2,ESADR ;s >> ERROR 33, BAD DATA IN TPRS

ERROR+33 s://

MOV (5P)+,a39TPRO1 ;RESTORE TPRS

MOV (SP)«,a#TPROO H

BIS #81706 , ad2CSRD ;RE-ENABLE TPR ACCESS FROM QBUS

;j Rk kkk ki kb kbbb bbbk kbkbk bk kb kb kp kb k kb kR ek kR Rk Rk k&

+*#TEST 2.6
. .
R I 2222222222t R P2t i e s P i il gttt iyt

T12.6::

1¢:

2%:

SLU ADDRESS ACCESS TEST

MOV #177560,R2 ;FIRST SLU ADDRESS

MOV #4,R1 H

MOV #-1,30TRAPAX ;ANTICIPATE NXM

18T (R2)- H

Bx‘%v ggLUlTO EMADR \\
MOV MSIG.éSADR ;; >> ERROR 34, SLU1 REGISTER TIMED OUT ON READ
ERROR+34 i://

S0B R1,1¢

MOV #177560,R2
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T2.6 St U ADDRESS ACCESS TEST
1288 005266 012701 000010 MOV =10,R1
1289 005272 105722 3s: 15718 (R2)«
1290 005274 102007 8vC 44
1291 005276 012737 005573 044746 MOV #SLULITO,EMADR i \\
005304 012737 045206 044752 MOV &NOSIG,ESADR ;: >> ERROR 35, SLU1 REGISTER TIMED OUT ON BYTE READ
005312 104035 ERROR+35 is//
{ggg 005314 077112 4%; S08 R1,3$
1294 R 22t t2 2233222222322 288322 3332223322283 2 322222323238 332 33333332}
;*«TEST 2.7 DTC ADDRESS ACCESS TEST
;s RkERkRRkkkkkbkkkkbkkkkkkkhkkkkkkkkkkkkkkkkkkkkkhkkkkhkhhkhkkkkkk
005316 T2.7::
1295 005316 012702 174400 MOV £174400,R2 ;FIRST DMA ADDRESS
1296 005322 012737 177777 002426 MOV 2-1, 3 TRAPAX ; ANTICIPATE NXM
1297 005330 005722 1%: TST (R2)+ ;
1298 005332 102011 BVC 2% ;
1299 005334 010237 001120 MOV R2, $GDADR
1300 005340 012737 005631 044746 MOV #DTCTO0,EMADR i W\
005346 012737 045222 044752 MOV #LA16M2,ESADR :: >> ERROR 36, DTC REGISTER TIMED QUT ON READ
005354 104036 ERROR+36 /7
1301 005356 022702 174540 24: cHP #174540,R2 ;
iggg 005362 001362 BNE 14
1304 s hkkkkkkkkkkbkbkkkkkkkkkkkkkhkkkkkkhkhkkhkkkkhkkhkkhkkkkkkkbhkkkkkkk
;ATEST 2.10 SLU2 ADDRESS ACCESS TEST
;s Rkkkbkkkkkkkkkkhkkhkkhkkkkkkkkkkhkkhkkkkhkkkhkkkkhkkkkhkkhkkkkkk
005364 12.10::
1305 005364 012702 175704 MOV #175704 ,R2
1306 005370 005022 CLR (R2)+ ;WRITE ONLY 175704
1307 005372 102445 BVS 10%
1308 005374 005022 CLR (R2)- ; 175706
1309 005376 102443 8vS 10%
1310 005400 062702 000004 ADD &4 ,R2 ;BUMP UP TO 175714
1311 005404 005022 CLR (R2)- ;WRITE ONLY 175714
1312 005406 102437 BVS 104
1313 005410 005012 CLR (R2) i # 175716
1314 005412 102435 BVS 104
1315 005414 012702 175700 MOV #175700,R2
1316 005420 012703 175704 MOV #175704 ,R3 .
1317 005424 005013 5%: CLR (R3) ;Register Pointer = 0
1318 005425 012701 000001 MOV #1,R1
1319 005432 005712 14: TST (R2) ;Read the status registers
1320 005434 102424 8vS 10¢
1321 005436 010113 MOV R1,(R3) ;Next status register
1322 005440 005201 INC R1 :
1323 005442 022701 000003 cHP #3,R1 ;
1324 005446 001371 BNE 1$
1325 005450 005722 TST (R2)- ;Increment R2 by 2
1326 005452 005722 TST (R2)+ ;Read the Receiver Data Buffer
1327 005454 102414 BVS 10% )
1328 005456 005722 TST (R2)« ;Try to read control registers; should time-out
1329 005460 102412 BvS 10% . )
1330 005462 005722 TST (R2)+ :Try to read xmit buffer; should time-out
1331 005464 102410 BvS 104 ;
1332 005466 022702 175720 cHP £175720,R2 H

1333 003472 001416 BEQ 154
1334 005474 012703 175714 MOV #175714,R3
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SLU2 ADDRESS ACCESS TEST

12.10

1335
1336
1337
1338

1339

1340
1341
1342
1343
1344
1345

005500
005504
506

012702 175710
000747
010237 001120
012737 005612
012737 045222
104037

000450
124 120
124 120
123 114
123 114
104 124
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15%:

TPRER:
TPRDER:
SLU1TO:
SLU2TO:
DTCTO:
.EVEN

£175710,R2
5%

R2, $GDADR
#SLU2TO, EMADR 3\
SL_A16M2 ,ESADR ;s >> ERROR 37, SLU2 REGISTER TIMED OUT

ERROR+37 s://

BR

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ

TST3 ;i
/TPR ADDRESS ERROR/
/TPR DATA ERROR/
/5LU1 TIMED-QUT/
/5LU2 TIMED-OUT/
/DTC TIMED-OUT/
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12,10 SLU2 ADDRESS ACCESS TEST
1347 ;
1348 :MODULE NAME: RAMBO - K2 S12KB RAM TEST
ggﬁ) :AUTHOR ; HENRY ENMAN CREATION DATE 28 JUNE-8S
135 SFUNCTIONAL DESCRIPTION:
1354 : THIS TEST PROVIDES A FUNCTIONAL TEST OF S12K BYTES OF DYNAMIC
1355 : RAM ON THE KXJ11-CA MODWE. ANY ERROR IS CONSIDERED FATAL AND
1356 : WILL CAUSE AN EXIT FROM THE TEST. THE PROGRAM EXECUTES IN
1357 : KERNEL MODE WITH MEMORY MANAGEMENT, AND 22 BIT ADDRESSING
1358 ; ENABLED. PRIOR TO TESTING THE RAM THE CONTENTS OF THE STACK
1359 : ARE SAVED IN THE USER D SPACE PARS. A 16 WORD DEEP
1360 ; STACK IS SET UP USING THE SUPERVISOR I AND D SPACE PARS. THIS
1361 : PREVENTS CORRUPTING THE RAM BEING TESTED OR WIPING OUT THE STACK
%Ssgg ; CONTENTS.
1364 : ERRORS: ANY ERROR IS CONSIDERED FATAL AND WILL CAUSE THE TEST
issgg ; TO BE EXITED AND AN ERROR TO BE POSTED.
1367 ; INPUTS :
1368 ;
1369 sREGISTERS CHANGED:
1370 ; RO - RS
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T2.10 SLLR ADDRESS ACCESS TEST
1373 005650 017600 TOPMEM: .WORD 17600
1374 005652 K2RAM:
H ;...\"‘.““.“.t“““““‘tli.“““““.‘t““““.‘.“““““‘
soTEST 3 RAM TEST
AR IES T TSI 222 22222 222 222 23222t 2d st st sttt dyyd
005652 000004 1573:  SCOPE
005654 012706 001100 MOV #STACK, SP ;s SET A CLEAN STACK.
005660 012737 177777 002426 MOV #-1, TRAP4X :: DISMISS BUS-ERRORS.
005666 005037 044742 CLR EMPRE :; CLEAR ERROR PREFIX.
005672 000402 BR 300114 ;s SKIP NEXT.
005674 000137 011312 300108: MP TST4 :; BYPASS.
005700 104415 005706 30011¢: T4NAME, ..4 ;; PRINT TEST NUMBER AND NAME. ..
005704 000406 BR 300124 ;:...AND SKIP OVER THE ASCII.
005706 040 040 122 23552 \ RAM TEST\
1375 005722 300124 :
1376 :This is a test of the on board RAM on the K2 module. There are 256k
1377 ;words of RAM on the board. It consists of eighteen 256 k x 1 dynamic RAMs,
1378 ;Sixteen RAMs are for data storage and two are for storage of a
1379 ;parity bit for each byte. The data RAMs are in leadless chip carriers
1380 iwhich are mounted on ceramic substrates which form a Single In line
1381 ;Package (SIP). There are four data RAMs per SIP, and four SIPs per
iggg ;module. The parity RAMs are in standard BEP packages.
1384 ;Access to the RAM is via a dynamic RAM control circuit which resides
1385 ;in the Data Path and LSI Bus Interface gate array, The dynamic RAM
1386 icontroller circuitry generates the signals
1387 ineeded to interface to the RAM. Refresh for the RAMs is derived_from
1388 ;the 14 mhz, clock which also drives the DCJ1l micro-processor. Tne clock
1389 ;frequency is divided down to provide a signal which generates a refresh
1390 ;request everz XXX micro-seconds. The refresh request originates in GA_l
1391 ;and is sent to the DMA State Machine - a 825167 PAL, which produces a
1392 ;refresh DMA request, from here on called REFDMR. This s:gm requests
1393 ;a DMA cycle from the DCJU11l. When the DMA cycle is granted the memory
1394 ;refresh is executed.
1395 005722 005037 177572 CLR SNMRO :Turn off MU .
1396 005726 012737 010540 000004 MOV OTRP .4, 804 ;Bus timeout error rout ne
1397 005734 005037 002426 CLR SFTRAPEX ;Not expectma any traps vis 4
1398 005740 012737 000340 177776 MOV #340,80177776 ;Clear the PSH, set kernel mode.
1399 005746 012737 011174 000114 MOV SPARERR , 54114 :Set up parity error handler
1400 005754 004737 001462 JSR PC, MU iGo initialize the MU registers
140 00576C 012737 177777 177672 MOV #-1,3¢UDPARS ; Use UDPARS as indicator as to weather
Yae, ; parity error is mticaﬁg‘t::ed
1403 005766 010637 177676 MOV SP, 9MUDPART ;Save the value of sp in AR7
1404 005772 012706 172300 MOV 2172300, 5P :Set up a stack using the Supervisor
1405 : I space and D space PARs so that the
1406 : RAM under test will not be cor-upted
1407 005776 012704 172352 MOV MCIPARS R4 ;R4 points to KIPARS .
1408 006002 (05037 177540 CLR K2CSRJ ;Disable parity error generation
1409 006006 012737 000020 172516 MOV 620,80172516 ;Enable 22 bit addresses, disable D space
i:i? 006014 052737 000001 177572 BIS 41 , 3RO ;TURN ON MMU
1412 ;Lhexpccted rity errors, non-existent memory traps will vector
i:ﬁ ithru the Kep.rhel space PAR to the firmware .

1415 :The parity error handler in ROM will set the V bit in the PSW
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13 RAM TEST
%:%g ;on each occurence of a parity error and then do an RTI.
1418 :The non-existant memory error handler will cesuse the K2 to post
1419 ;an error indication, exit the test and return to the firmware monitor.

1420
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T3 RAM TEST
1422 iFirst we'll establish & checksum for the diagnostic stuff resident in
1423 ;the RAM
1424 H
1425
1426 006022 005002 CLR R2
1427 006024 012703 051506 MOV SLASTAD ,R3
1428 006030 005001 CLR R1
{ 1423 006032 062102 1%: ADD (R1)+,R2 ;R2 WILL HOLD SUM IGNORING CARRIES
k 1430 006034 020301 ce R3.R1
1431 006036 002375 8GE 14
1432 006040 010237 177666 MOV R2,30177666 ;SAVE CHECK SUM IN TPR1S
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T3 RAM TES

E4

1435

1468 006142
1469 006144
1470 006150
1471 006152
1472 006156
1473 006160
1474 006162

1477 006164
1478 006170
1479 006172
1480

1481 006176

1488 006224

004737

072327
010200
16,700
Cou300

000404
012701
012702
010022

001361

012701
012702
162700
010022

077104
023714

TI%ML TEST

010450

120000
010000
120000
000002
005650
000200

010000
120000
000002

005650
000200

010514
010450
000006
120000

010000
120000
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:Let's check that the RAM is worki in a rucimentary fashion, Mean; thet
ithe address decoders are working, the rams hold data and that refre;g cycles
;are occurring.

:In the first 32 kwords of memory each address will be written with its own
;address. The next 32 kword bank will be written with virtual address 0 = 177776
ithru to virtual sddress 177776 = 0. The third 32 kword bank of memory will
;repeat the pattern in the first bank and so on,..

3 s 65 kkk kbbb kb bbbk bk kb kb k b kb bk bk bk k bk kkkk kb kkkkkkk kR kAR Rk Rk Rk k&K

;«TEST 3.1 RAM ADDRESSING TEST
Rt I 232 22333 332 232323 T332 3PS 3 33 1 $ 4232332333333 333 33383331
T3.1::
JSR PC,PROMLO ;G0 SEE IF PROM IS MAPPED LOW
: AND INIT KIPARS ACCORDINGLY
ASH #6,R3 H
MOV R2.RO :
sUB £120000,R0 :
‘B\gﬂ ??.RO ;STARTING DATA FOR RO
15¢: MOV #4096, ,R1 ;sINIT COUNTER
MOV $120000,R2 H
14$: MOV RO,(R2)+ ;WRITE 32 KWORDS OF MEMORY WITH ADDRESS
ADD #2.,R0
S08 R1,14
(05 o TOPMEM, (R4) ;0ID WE HIT THE TOP?
BEQ 104 ;BRANCH QUT OF SETUP IF YES
ADD #200,(R4) ;G0 TO NEXT WINDOW
ST RO ;DID RO WRAP AROUND TO ZERO VET?
BNE 15¢
;WRITE NEXT 22 KWORDS
24: MOV #4096. ,R1
MOV #120000,R2
3 sUB #2.R0 ;
MOV RO, (R2)+ ;WRITE ADDRESS WITH 2S COMPLIMENT
508 R1. 3 :...0F ADDRESS
cHP TOPMEM, (R4) ;DID WE HIT TOP
BEQ 104
IT\(S)(TJ 3800.(124) :GO TO NEXT WINDOW
BNE 24 :DID IT HIT ZERO YET?
BR 15¢
;Now checlk mr; for the right stuff.
10¢: JSR C , CHEXSUM :
BNE 214 :
JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
ASH #6,R3 :
MOV R2,R0O :
suB #120000,R0 ;
SRDD l}?;ﬂo ;STARTING DATA FOR RO

164: MOV #4096. ,R1
MOV #120000,R2
11¢: cHe RO, (R2)+ ;CHECK THE DATA
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3.1 RAM ADDRESSING TEST
1489 206226 001044 BNE 204
1490 006230 062700 000002 ADD #2,RO
1491 006234 077105 S08 R1,11¢
1492 006236 023714 005650 o TOPMEM, (R4) ;DID WE ~I' THE TOP YET?
1493 006242 001447 BEQ 254 ;IF YES THEN TEST IS DONE
1494 006244 062714 000200 ADD €200, (R4) ;GO TO NEXT WINDOW
1495 006250 005700 TST RO
1496 006252 001360 BNE 164
1497 006254 ¢12701 010000 174: MOV #4096 . ,R1
1498 006260 012702 120000 MOV £120000,R2
1499 006264 162700 000002 12%: SuB £2,R0 ;
1500 006270 020022 cHe RO,(R2)+ ;IS DATA STILL OK?
1501 006272 001022 BNE 204 ;
1502 006274 077105 S08 R1,12¢
1503 006276 023714 005650 oP TOPMEM, (R4) ;DID WE HIT THE TOP?
1504 006302 001427 BEQ 254
1505 006304 062714 000200 ADD #2200, (R4) ;GO TG NEXT WINDUW
1506 006310 005700 TST RO ;IS RO=0
1507 006312 001360 BNE 17%
1508 006314 000737 BR 164 ;D0 THE NEXT 32 KWORDS
1509 006316 013706 177676 21s: MOV aGUDPART, SP
1510 006322 012737 010712 044746 MOV SCKSUM, EMADR 5\
006330 012737 010704 044752 MOV OFATALR,ESADR  :: >> ERROR 40, CHECKSUM ERROR
006336 104040 ERROR +40 is//
1511 006340 013706 177676 20¢: MOV SOUDPAR7 , SP
1512 006344 012737 011006 044746 MOV ORAME , EMADR i\
006352 012737 010634 044752 MOV #FATALW,ESADR ;; >> ERROR 41,
006360 104041 ERROR+41 i //
1513 ;POSSIBLE CAUSE OF ERROR IS A
1514 ;BAD RAM CELL, ADDRESS DECODER
1515 ;OR REFRESH NOT OCCURRING
1516 006362 032777 002000 172550 25%: BIT ¢B8IT10,3SWR .DO EXTENDED RAM TESTS?
1517 006370 001002 BNE 26% ;: YES
1518 006372 000137 006752 JHP PARCHK iNO, BUT DO CHECK THE PARITY STUFF.

1519 006376 264 :
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iSel

KXJ%I-CA F

006512

006512
006516

006522
006524

012700
004737

005000
004737

UNCTIONAL TEST
RAM ADDRESSING TEST

010450

010000
120000

005650
000200
010514
177676
010712
010704
177676

011006
010640

177777
010176

010314
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044746
044752

044746
044752

;:Now we'll check the address Jdecoders, and look for interaction between
;memory cells in the same RAM,

; s SR ERRER SR KRR AR EREERE R ERR R SR KA KA SR RRERER L 2 600 - SRR ELERE SRS AR RS

;*TEST 3.2 RAM ADDRESS DECODERS TEST
;;“tt‘tt“tt‘tt‘tttttt‘t“““ttt‘tt‘t“t“t‘t“t“““ttt““tt
13.2::
;Initialize memory with all zeros. This uses a DATO and DATI bus cycle to RAM,
JSR PC.PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
BR 158 ;INIT KIPARS AND R1 ACCORDINGLY
104 MOV £4096. ,R1 ;Use R1 as a counter
MOV £120000,R2 ;Set R2 to 120000
15¢: CLR (R2) ;Write zeros at all addresses (DATO)
TST (R2)+ ;Ensure that it is zero (DATI)
BNE 204 ; Branch to error if not zero
S08 R1,15¢ ;Loop control
cHe TOPMEM, (R4) ;Have we hit top yet?
BEQ 254 ; Branch if yes
ADD #200,(R4) iMove window up 4 kwords
BR 104 ;Do it again
254 : gESIQ? PC, CHEKSUM i

264
MOV aeUDPART , SP

MOV SCKSUM, EMADR i\
MOV  oFATALR,ESADR  ;: >> ERROR 42, CHECKSUM ERROR
ERROR+42 i://
20%: MOV VUDPART , SP
MOV SRAME , EMADR AN
MOV OFATALL,ESADR ;; >> ERROR 43,
ERROR+43 i://
;Possible cause of this error
;is a bad RAM cell that can’'t be cleared,
;or bad MDAL. Feiling location is contents
263 ;of R2 minus two.

;Check that uriting ones at a low address does not affect a
;memory cell at a higher address

;Read zeros/ compliment/ write ones at 256 k addresses starting at
;low RAM working up to address 1777776

' MOV #-1,RO ;LOAD RO WITH EXPECTED DATA
JSR PC, $UPWRD
;Memory should be all ones, KIPARS should = 17600, R2 should = 140000

iCheck that writing zeros st a high address does not affect a
;memory cell at a lower address

;Read ones/ compliment/ write zeros at 256k addresses starting at
;1777776 working down to low RAM.

CLR RO ;:LOAD RO WITH EXPECTED DATA
JSR PC, $ONWRD




——v—

H4

KXJ11 CA FUNCTIONAL TEST MACRO Y05.02 Thursday 03-Rpr-86 14:11 Page 4S5

73.2 RAM ADDRESS DECODERS TEST
16¢ ;Check that writing ones at a high address does not affect a
12228 ;memory cell at & lower address
1 ;
1630 ;:Read zeros/ compliment/ write ones starting at address 1777776
%gg;‘ ;working down to low RAM
16355 N06530 012700 177777 ' MOV #-1,R0 ;:LOAD RO WITH EXPECTED DATA
%2%; C06534 004737 010314 JSR PC, $DNURD
1636 ;Hemory should now be all ones. KIPARS should = O or lowest RAM.
%ggg ;R2 should = 120000
1639 ;Check that writing zeros at a low address does not affect a
ig:? ;memory cell at a higher address
1642 ;Read ones/ compliment/ write zeros at 256k addresses
im ;starting at address O working up to address 1777776
1645 006540 005000 ' CLR RO ;LOAD RO WITH EXPECTED DATA
%g:g 006542 004737 010176 JSR PC, $UPWRD
1648 ;Hemory should be all zeros, KIPARS should = 17600, R2 should = 140000
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1650
1651
1652
1653
1703

1704

1705

1706

RAM ADORESS DECODERS TEST

004737

013714
012701
012702
105142
122712
001020
077105
162714
020314
001363
004737
006301
012702
105142
122712

010450
005650
020000
140000

177777

000200

010450
140000
177777

177676
011006 044746
010640 044752

010450

020000
120000

005650
000200
177676

011006 044746
010640 044752
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;:Now check out the DATIO(B) functions of the module.
iRead byte zeros/ compliment/ write byte ones at Sl2kbyte addresses
.startnng at address 1777777 working down to lowest RAM address.

,,tttt‘*##tttttt‘t##tt#tttttttt#‘##t####tttttt##tt#tttttttttttttt

;#TEST 3.3

RAM CELL INTERACTION TEST

AR 3322222232332 3 23 2233222223222 3222222222222t 222t il tsds

13.3::

300134
300144 :

15¢:

30015¢:

30016¢:

30017¢:
300184 :

300194 :

300204

JSR PC.PROMLO

MOV TOPMEM, (R4)
MOV #8192. ,R1

coMB -(R2
cMPB #-1,(R2)
BNE 300154
S08 R1,15¢
BR 300164

MOV #FATALI,ESADR
ERROR+44

JSR PC.PROMLO

ASL R1

B8R 30018+

MOV #8192, ,R1

MOV 4 ’

CLRB (R2)

1518 (R2)
300194

INCB (R2)+

EMADR
#FATALL, ESADR
ERR0R045

;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
;:Start at top of memor
;Use R1 as 30013¢ counter
;Set R2 =140000
;Read byte/ modify / write byte
;Should be ones
;: Branch if not

;Loop control
;Move N»ndow down 4 kwords
;Have we hit low ram?

;MAKE IT BYTES

NN
:; >> ERROR 44,
/

.
L]

;:FIND LAST DIAGNOSTIC ADDRESS AND

; INIT KIPARS AND R1 ACCORDINGLY
:MAKE IT BYTES

;Use R1 es 30017% counter

;Set R2 = 120000

;Write bEte (DATOB)

;Read.

; Branch to error if not equal
iLoop control

;Have we hit top yet?

;:Move window up 4 kwords

AN

HH ;7 ERROR 45,

" ;Possible cause of error is
DATOB access of RAM is feulty.

:Memory should be all zeros. R2 = 140000, KIPARS = 17600




J4

KXJ11-CA FUNCTIONAL TEST
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1708

1717
1718 006752

006752
006752

006756
006762
006766
006774
007002
007006
007010
007012
007014
007020
007024
007026
007030
007032
007036
007044
007052

007054
007060
007064
007072

007074
007102
007104
007106
007110
007114
007122
1756 007124

1757 007132
1758 007134

013700
005037
052737
011212

042737
005712
077001
102014
013700
052737
005012
042737

005712
077001

177676
010733
010704

006750
177672
000002

000002

006750
000002

000002
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177672
177540

044746
044752

177540

177540

177540

177540

Page 47

iThe parity checker/generators maintain odd parity on each byte of
;local RAM, If write wrong parity is enabled then even parity is written
PARDEL: .WORD 4 :See following comment to explain this.

:Parity error notification does not tske place immediately upon detection of
;bad menorxeporuty. When expecting a parity error a delay should be inserted

;between t occurrance of the parity error and prior to checking to see that
; 1t has occured.
PARCHK :
T L e e e T T Y oY PY P T e e T L P s
;*TEST 3.4 PARITY CHECKER/GENERATOR TEST
%it:ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND Ri ACCORDINGLY
MOV PARDEL ,RO ;.oad RO with delay value
ADD #200,(R4) iMake sure address used is not in program
MOV €14 ,a8UDPARS ;Anticipate parity errors
MOV #1,3%2CSRJ ;Enable parity error detection
MOV #120000,R2 Init R2
CLR (R2) :Even low RAM location/ parity RAMs = 1
157 (R2) ;Read low RAM location
S0B RO, . ;Wait here for interrugt
MoV PARDEL ,RO ;Load RO with delay value
MOV 2401, (R2) ;Make low RAM bytes odd/Parity RAM now = 0
18T (R2) ;Read low RAM
ggB g?.. ;Wait here for interrupt
1$: MOV 30UDPAR7 , SP
MOV #PARE ,EMADR s \\
MOV  OFATALR,ESADR ;: >> ERROR 46,
ERROR+46 ii// . .
;Possible cause of error is bad parity
H RAM or parity generator/checker
24: MOV PARDEL ,RO ;Load RO with delay value
CLR SGUDPARS : . .
BIS 82, 3MK2CSRJ iEnable write wr parity .
MOV (R2).(R2) ;Write it in with write wrong parity
: ea:ﬁied.l low RAM location/ parity
BIC #2,30K2CSRJ ;:Disable write nrong parity so that
; stack doesn’'t get wrong parity.
TST (R2) ;:Read low RAM locat.on expecting parity
; error
So8 RO, . ;Filler to make sure we get a demand
; read from J11, L.
BvC 34 ;Error if no parity error indication.
MOV PARDEL ,RO iLoad RO with delay value
BIS &2, 3K2CSRJ ;Enable write wrong parstg .
CLR (R2) ;Make log RAM bytes even/Parity RAM
; NOW = .
BIC #2,8M2CSRY ;:Disable writing wrong parity
L& (R2) ;Read low RAM
S0B RO, . ;:Filler make sure we get a demand
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13.4 PARITY CHECKER/GENERATOR TEST
1759 ; read from J11.
1760
1761 007136 102412 B8vS 43 ;Did a parity error occur?
1762 007140 005012 3s: CLR (R2) itry restoring correct parity
1763 :...prior to calling error
1764 007142 013706 177676 MOV aoUDPAR7 , SP
1765 007146 012737 010733 044746 MOV SPARE ,EMADR s \\
007154 012737 010704 044752 MOV & ATALR,ESADR ;; >> ERROR 47,
007162 104047 ERROR+47 ii//
1766 ;Possible cause of error is bad parity
1767 : RAM or parity generator/checker
1768 007164 005012 4%: CLR (R2) ;Restore correct parity.
i;?g ;Test parity generator/checker with all patterns
%;;% ;Check low byte parity generator/checker
1773 007166 012737 007204 177672 MOV £104$, 3#UDPARS H
1774 007174 105012 CLRB (R2) ;Zero low byte
1775 007176 105212 S4: INCB (R2) ;Do all patterns
1776 007200 001412 BEQ 63 ;Loop control
1777 007202 000775 BR S$ ;Zero if no parity errors
1778 007204 013706 177676 104: MOV 3PUDPAR7T, SP
1779 007210 012737 010733 044746 MOV #PARE ,EMADR AN
007216 012737 010704 044752 MOV  @&FATALR,ESADR ;; >> ERROR 50,
007224 104050 ERROR+50 ii//
1780 -Possible cause of error is
1781 ; bad parity checker/generator
i;g% ;Check high byte parity checker/generator
1784 007226 012737 007246 177672 64%: MOV #114,30UDPARS ;
1785 007234 005202 INC R2 ;:R2 = 120001
1786 007236 105012 CLRB (R2) ;Zero high byte
1787 007240 105212 74: INCB {(R2) ;Do all patterns
1788 007242 001412 BEQ 84 ;Loop contro!l
1789 007244 000775 BR 74 ;Zero if no parity errors
1790 007246 013706 177676 11%: MOV 39UDPAR7,SP
1791 007252 012737 010733 044746 MOV #PARE , EMADR AN
007260 012737 010704 044752 MOV  SFATALR,ESADR ;; >> ERROR 51,
007266 104051 ERROR+51 ii//
1792 ;Possible cause of error is
1793 ; bad parity checker/generator
1794 007270 012737 177777 177672 8%: MOV #-1,30UDPARS :
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1796
1797
1798
1799

1800

1801 007276
1802 007304
1803 007306
1804 007312

1805
1806 007316

007316
1807 007316

007322
007324
007330
007334
007340

007342
007344
007350
007352
007356
007360
007364
007366
007372
007400
007406
007410
007414
007422
007430

007432

1817 007432
1818 007436

032777
001004
013706
000137

012700 120000
004737 010046

002000

177676
011232

010450

010000
120000
000001

005650
000200
010514
177676
010712
010704
177676

010762
010634

171634

044746
044752

044746
044752
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PARITY CHECKER/GENERATOR TEST

;The perity RAM consists of two 256k x 1 RAM chips. One for the low
bytes and one for the high bytes of 256k words of data RAM,

;Test the low byte parity RAM if extended memory tests are wanted.

8IT #8IT710,35WR ;D0 EXTENDED RAM TESTS?
BNE LOWPAR ; YES
MOV FSUDPAR7 , SP :NO, RESTORE STACK
JHP ENDRAM ;AND EXIT TEST
LOWPAR:
PRy L Ty Ty T pe
;*TEST 3.5 LOW BYTE PARITY RAM TEST
;s hkkkskkkkkkkhk Rk kk ko kR kR Rk Rk Rk Rk kR k&
JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
BR 300224
30021%: MOV #4096. ,R1 ;Use R1 as counter
MOV £120000,R2 ;Reset R2 to 120000
30022¢: MOVB £1,(R2) ;Read / modify / write
TST (R2)+ :
; Branch to error
S0B R1,30022% ;Loop control
CMP TOPMEM, (R4) ;Have we hit top yet?
BEQ 300244
ADD #200,(R4) ;Move window up 4 kwords
BR 300214
300244 : JSR PC, CHEKSUM
BEQ 300254
MOV SMIOPART, SP
MOV SCKSUM, EMADR AN
MOV #FATALR ESADR ;s >> ERROR 52, CHECKSUM ERROR
ERROR+S52 si//
300234: MOV 3PUDPART ,SP
SPRAME ,EMADR ;s\
MOV #FATALH ESADR :: >> ERROR 53,
ERROR+S3 ss// .
;possible causes of this error
;are bad address decoder, bad
;MDAL, interaction between RAM cells.
300254 -

iLow byte data RAM should = 00000001, low byte parity RAM should = 0

;Check that uritung at a lou parity RAM address does not affect a
.memory cell at a higher addre

Reod Zero/ negate/ write one at 256 k low byte garlty RAM locations
.startnng at ress 0 working up to address 17777

MOV £120000,R0

JSR PC, $UPPAR
;Low bgte parity RAMs should be all ones, low byte cata RAMs should = -1
;KIPARS should = 17600, ;R2 should = 140000

;Check that writing zero at a high parity RAM address does not affect a
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13.5 LOW BYTE PARITY RAM TEST
igsz ;memory cell at a lower address
1825 ;Read one/ negate/ write zero at 256k low byte parity RAM locations
%gg? ;starting at 1777776 working down to lowest RAM address.
1828 007442 012700 140000 ) MOV #140000, RO
%g%g 007446 004737 007674 JSR PC, $ONPAR
1831 ;Lou bgte parity RAMs should = 0, low byte data RAM should = 1
%gg% ;KIPARS should = 0, R2 should = 120000
1834 :Check that writing one at a high address in the low byte parity RAM
iggg ;does not affect a memory cell at a lower address
1837 ;Read zero/ compliment/ write one starting at address 1777776
iggg ;work ing down to address 0.
1840 007452 012700 140000 ' MOV #140000,R0
igﬁé 007456 004737 007674 JSR PC, $DNPAR
1843 iLow bgte parity RAM should = all ones, Low byte data RAM should be all ones.
%g:g ;KIPARS should = 0. R2 should = 120000
1846 iCheck that writing zero at & low address in the low byte parity RAM
%gzg ;does not affect a memory cell at a higher address
1849 ;Read ones/ negate/ write zeros at 256k addresses
%ggg ;starting at low RAM working up to address 1777776

1852 007462
1853 007466

012700
004737

120000
010046

MOV #120000,R0
JSR PC, $UPPAR

‘e
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T3.5

1855
1856
1857
1858
1859

007624
007630

012737
004737

005202
000404
012701
012702
112712
105722

005202
077105

012700
004737
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LOW BYTE PARITY RAM TEST

007576 177672
010450

010000
120001
000001

005650
000200
010514
177676
010712
010704
177676
010762
010626

177672

044746
044752

044746
044752

120001
010046

;Test high byte parity RAM

HIPAR:
P P SRRRRRARAEARRRRARERRER KA AR AR A AR RRA AR ARKARARRA AR SRR AR R R AR RS

;*TEST 3.6 HIGH BYTE PARITY RAM TEST
L P T T T T T T T T TR Y T DT L TR T
13.6::
MOV $254 , aSUDPARS
JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
INC R2
BR 154
10%: MOV #4096. ,R1 ;Use Rl as a counter
MOV #120001,R2 ;Point to high byte
15%: Move #1,(R2) ;Write zeros at all high byte
; parity RAM locations (DATO)
TST8 (R2)+ ;Ensure that it is zero (DATI)
; and increment R2 by one
INC R2 :Make R2 point to next high byte
S0B R1,15 ;L control
CMP TOPMEM, (R4) ;Is KIPARS = Hi RAM
BEQ 264 ;
ggD 0320.(R4) ;Move window up 4 kwords
264 : JSR PC, CHEKSUM
BEQ 274 ;
MOV SOUDPART , SP
MOV #CKSUM, EMADR AN
MOV  oFATALR,ESADR ;:; >> ERROR 54, CHECKSUM ERROR
ERROR +54 i3//
254 : MOV MUDPAR7? , SP
MOV SPRAME , EMADR FEANY
MOV  #FATALB,ESADR ;; >> ERROR 55,
ERROR +55 i://
27%: CLR 3BUDPARS

iHigh byte data RAM should = 00000001, high byte parity RAM should = 0

iCheck that writing ones at a low address in the high byte parity RAM
;does not affect a memory cell at a higher address

:Read zero/ negate/write one at 256 k high byte parity RAM locations
;starting at lowest physical RAM address +1 working up to address 1777777

' MOV ©120001 ,R0 ;
JSR PC. $UPPAR

:Hi byte parity RAMs should be all ones, high byte data RAMs should = -1
;KIPARS should = 17600, ;R2 should = 140001

:Check that writing zero at a high address in the high byte parity RAM
;does not affect a memory cell at a lower address

;Read one/ negate/ write zero at 256k high byte parity RAM locations
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13.6 HIGH BYTE PARITY RAM TEST
%%‘5 ;starting at physical address 1777777 working down to low RAM.1.
1906 007634 012700 140001 ’ MOV #140001 ,RO
%% 007640 004737 007.74 JSR PC, SDNPAR
1909 :High byte parity RAMs should = 0, high byte data RAM should < 1
%3%? ;KIPARS should = 0, R2 should = 12000
1912 :Check that writing one at a high address in the high byte parity RAM
%gﬁ ;does not affect a memory cell at a lower address
1915 :Read zero/ negate/urite one starting at physical address 1777777
igi{; ;work ing down to address 1.
1918 007644 012700 140001 ' MOV #140001, RO
%35(9) 007650 004737 007674 JSR PC, $DNPAR
1921 iHi byte parity RAM should = all ones, high byte data RAM should be all ones.
%ggg ;KIPARS should = 0. R2 should = 120001
1924 :Check that writing zeros at a low address in the high byte parity RAM
iggg ;does not affect a memory cell at a higher address
1927 ;Read ones/ negate/ write zeros at 256k addresses
%ggg ;starting at physical address 1| working up to address 1777777,
1930 007654 012700 120001 ' MOV #120001,R0 ;:STARTING BYTE
%ggé 007660 004737 010046 JSR PC, $UPPAR
1933 iAt this point the functionality of 256k words of on board RAM
1934 ;has been demonstrated. Applications can now be executed from RAM,
iggg ;and trap and interrupt vectors can be initialized.
1937 007664 013706 177676 ' MOV SMUDPART , SP ;:GET OLD STACK CONTENTS
1938 007670 000137 011232 JP ENDRAM ;BAIL OUT
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1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

012737
004737

013714
012701

010024
010450

005650
010000

000002

000200

010450
140000
000002

010024
010514

177672

177676
010712
010704

177676
010762
010640
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177672

177672

044746
044752

044746
044752

: SUBROUTINE SONPAR

INE TO SET 7 CLEAR

; SUBROUT
,PARITY ERRORS STARTING AT

n%% OR LOU BYTE PARITY RAM AND TO CHECK FOR

.ENTRY PARAMETERS: RO = STARTING ADDRESS
: R4 = KIPARS
SDN’-’AR MOV 834, 3%UDPARS ;Anticipate parity error
JSR PC.PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
MOV TOPMEM, (R4) :Init KIPARS to top of memory
1%: MOV #4096. ,R1 Imtnolnze R1
MOV RO,R2 ;Set R2 = starting address
24: SuUB #2,R2 ;Get low byte
NEGB (R2) ;:Read /Mod /Write
S0B R1,2¢ ;:Loop control
SUB #200,(R4) ;Hove window down 4 kwords
P R3,(R4) ;Is KIPARS = low RAM
BNE 14 i
JSR PC,PROMLO H
MOV $140000,R2 ;:Set R2= start
4%: SUB 92,R2 ;
NEGB (R2) i
S0B R1,44 H
MOV #3¢ , 90UDPARS ;:Return to 3¢ on parity error
JSR PC., CHEXSLM
BNE S4
CLR SPUOPARS :
RYS PC ;
S$: MOV SMDPART ,SP
MOV #CKSUM, EMADR 3:\\
MOV arsgrué.ssm i5 »> ERROR 56, CHECKSUM ERROR
. i3
34: MOV SMDPART, SP
MOV SPRAME ,EMADR s \\
MOV  #FATALL,.ESADR ;; >> ERROR 57,
ERROR+S7 HH
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HIGH BYTE PAR1TY RAM TEST

SLBRWTIE 70 SET / CLEAR
:PARITY ERRORS STARTING AT

MACRO Y05.02 Thursdey 03 Apr "6 14:11 Page 54

E]‘ESHR(P LOW BYTE PARITY RAM AM) TO CP£CK FOR

;ENTRY PARAMETERS: RO = ADDRESS OF STARTING BYTE
: R4 = KIPARS
;ON EXIT: g? = gDDRESS OF STARTING BYTE
; R2 = R0+20000
; R3 = ADDRESS OF LOWEST RAM
: R4 = KIPARS
; RS = NOT AFFECTED
; KIPARS = 17600
010046 012737 010154 177672 $UPPAR: MOV £20% , 38UDPARS ;Anticipate parity error
010054 004737 010450 JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
010060 150002 BISB RO,R2 H
010062 000403 BR 15¢
010064 012701 010000 10¢: MOV #4096. ,R1 ;Use R1 as a counter
010070 010002 MOV RO,.R2 ;Reset R2 to starting byte
010072 105412 15¢: NEGB (R2) ;Read/modify/write ones to pamtz RAM
; wWrite al{ ones to low byte data RAM
010074 005202 INC R2 Increment R2 by two to next hxgh or low
010076 005202 INC R2 .byte depending on what we're testing.
010100 077104 S08 R1,15¢ Loop control
010102 023714 005650 cP TOPMEM, (R4) ;Have we hit top yet?
010106 001403 BEQ 254
010110 062714 000200 ADD #200,(R4) ;Move window up 4 kwords
010114 000763 BR 104
010116 004737 010514 25%: JSR PC, CHEXKSUM
010122 001003 BNE 22%
010124 005037 177672 CLR SOUDPARS H
010130 000207 RTS PC
010132 013706 177676 22%: MOV 80UDPAR7 , SP
010136 012737 010712 044746 MOV SCKSUM, FFANY
010144 (12737 010704 044752 MOV  &FATALR,ESADR ;; >> ERROR 60, CHECKSUM ERROR
010152 104060 ERROR+60 H
010154 013706 177676 20%: MOV SMUDPAR7, SP ;Comes here on a parity error
010160 012737 010762 044746 MOV SPRAME , AN
010166 012737 010640 044752 MOV OFATALI ESADR ;; >> ERROR 61,
010174 104061 ERROR+61 i

;possiblie causes of this error
;are bad address decoder, bad
sMDAL, interaction between RAM cells.
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2023

2033 010176
010176

010202
0102C4
010210
010214
010216
010220
010222
010224
010230
010232
010236
010240
010244
010246
010252
010260
010266
010270
010274
010302
010310

010450

010000
120000

005650
000200
010514

177676
010712
010704

177676
011006
010634

010312

2034 010312 000207

MACRO
HIGH BYTE PARITY RAM TEST

044746
044752

044746
044752
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;STARTING AT LOW RAM.

;ENTRY PARAMETERS: RO = EXPECTED DATA AFTER READ/ MOD/ WRITE
; R4 = KIPARS
$UPWRD:
JSR PC,PROMLO ;FIND LAST DIAGNOSTIC ADDRESS AND
;INIT KIPARS AND R1 ACCORDINGLY
BR 30027$
30026%: MOV #4096. ,R1 ;Use R1 as counter
MOV #120000,R2 ;Reset R2 to 120000
300274: T (R2) ;Read / modify / write
cHP RO,(R2)+ ;
BNE 300284 ; Branch to error
S08 R1,300274 ;Loop control
cH TOPMEM, (R4) ;Have we hit top yet?
BEQ 294
ADD #200,(R4) ;Move window uUp 4 kwords
BR 300264
30029¢: JSR PC, CHEKSUM
BEQ 300304
MOV FPUDPART , SP
MOV SCKSUM, EMADR i\
MOV  #FATALR,ESADR ;3 >> ERROR 62, CHECKSUM ERROR
ERROR+62 HH
30028%: MOV 0UDPAR7 , SP
MOV #RAME , EMADR i\
MOV OFATALW,ESADR :; >»> ERROR 63,
ERROR+63 HH] .
;possible causes of this error
;ore bad address decoder, bad
157, interaction between RAM cells.
300304 :
RTS PC
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2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046 010314
010314

010320
010324

2047 010446

004737

013714
012701
012702
005142
020012
001031
077104
162714
020314
001364
004737
012702
005142
020012
001015
077104
004737
001422
013706
012737
012737
104064
013706
012737
012737
104065

000207

010450

005650
010000
140000

000200

010450
140000

010514

177676
010712
010704

177676
011006
010634

MACRO
HIGH BYTE PARITY RAM TEST

044746
044752

044746
044752
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S e m e r e e, c e e e, e, mm—-——-—-—

; SUBROUT
;STARTING AT TOP OF MEMORY
:ENTRY PARAMETERS:

INE TO READ / MODIFY / WRITE ALL MEMORY LOCATIONS

RO = EXPECTED NRTwu - [ER READ/ MOD/ WRITE

H R4 = KIPARS
$DNWRD :
JSR PC,PROM.O ;FIND LAST DIAGNOSTIC ADORESS AND
;INIT KIPARS AND R1 ACCORDINGLY
MOV TOPMEM, (R4) :Init KIPARS to top of memory
300314: MOV #4096. ,R1 ;Initialize R1
MOV #140000,R2 ;Set R2 = 140000
300324: COM -(R2) Road / modify / write (DATIO)
cHP RO,(R2) “eud¢ (DATI)
e 334 Should be zeros
- R1,300324% ;Loop control
o £#200,(R4) iMove window down 4 kwords
P R3,(R4: :Is KIPARS = low RAM
BNE 300314 :
257 PC,PROMLO :
MUy #140000,R2 :
15%: CoM -(R2)
cP RO,(R2)
BNE 300334
sS08 R1,15¢
JSR PC, CHEKSUM
BEQ 30034 $ ;
MOV IMOPAR? , SP
MOV SCKSUM, EMADR AN
MOV & P.i’ALR ESADR  ;; >> ERROR 64, CHECKSUM ERROR
ERROR+64 i
30033$: MOV SMDPART , SP
MOV ORAME , EMADR AN
MOV  oFATALMW,ESADR ;: >> ERROR 65,
ERROR+65 ]
300344 ;
RTS PC
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2
2070

010512

012702
010203
$4.73
Osc 102
072327
010337
012701
160201

006201
062702
000207

051510
017777
160000
177772

172352
020000

120000

HaCRO Y0S.C2 Thursday 03 Apr 86 14:11 Page 57
HIGH 8- PARITY RAM .57

:SUBROUTIN: 1O DETERMINE WHERE LAST DIAGNOSTIC ADDRESS IS SO THAT
:DIAGNOSTIC WILL NOT GET BLOWN AWAY BY RAM TEST

:ENTRY PARAMETERS: R4 = KIPARS
:ON EXIT: KIPARS AND R3 WILL CONTAIN ADDRESS OF LOW RAM

PROMLO: MOV
MOV

B8IC
8IC

BLASTA™ 3 R2

R2,r

01777 fone
etC17777.R2
"6.“3

R3, 30KIPARS
€20000,R1
R2,R1

R1
#120000,R2
PC

;:GET PAGE BITS

:GET OFFSET

:SHIFT IT FOR PAR ALIGNMENT

:PAGE WHERE TOP OF PROGRAM IS

;NOW FIGURE HOW MANY BYTES WE ARE

; FROM THE TOP OF THE PAGE

;NUMBER OF WORDS REMAINING IN 8KB BLK

;Return.

-
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13.6 HIGH BYTE PARITY RAM TEST

2072 §o-mmmzeeommocccoeoaos - - e mecee- -

2073 :SUBROUTINE T0 OBTAIN THE CHECK SUM OF THE DIAGNOSTIC

2074 :RESIDENT IN RAM TO DETERMINE IF ANY LOCATIONS HAVE BEEN

2075 :CORRUPTED BY ACTIVITY IN OTHER AREAS OF RAM,

2077 010514 CHEXSUM:

2078 010514 005002 CL R2

2079 010516 012703 051506 MOV 3LASTAD,R3

2080 010522 005001 CLR R1

2081 010524 062102 1%: ADD (R1)+,R2 .2 WILL HOLD SUM IGNORING CARRIES

2082 010526 020301 P R3,R1

2083 010530 002375 BGE 1$

2084 010532 020237 177666 cHP R2, 34177666

2085 010536 000207 RTS PC
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010700
010702
010703
010704
010710
010712
010733
010762
011006
011030
011063

011110
011114
011116

011537
162737

012737
012737

104066
012716
000002

162702
000402

162702
005037
010237
011437
004737
104401
013746
104403

002

000
013746
104403

005

001
012716
000207

015

015

015%

015

015

101

013746
104402
000207

00002

000002
177572

177676
001122
000002

011030
011110

011232

000001

000002
177572
001122
001120
011120
011063
001120

001122

000002

001122

044746
044752

TRP.4: BIC
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82, 30K2CSRJ ;DISABLE WRITING WRONG PARITY JUST IN CASE
MOV (SP),(SP) AND ENSURE THAT STACK PARITY IS OK TOO
MOV 2(SP),2(SP) WE DON‘'T WANT POSSIBLE BAD PARITY
CLR SOMMRO :TURN OFF M
MOV SP,RS : AVE CONTENTS OF THE STACK
MOV adUDPAR7 ,SP :1SET NEW S ACK
MOV (RS), 30$BDADR i-c'c PC AT TIME OF TRAP TO &
SuB &2, 35$BDADR sCALCULATE ADDRESS AT WHICH TIME OQUT QCCUNRED.
MOV #BUSTO,EMADR i\
MOV  #TOEH,ESADR :: >> ERROR 66, RAM TIMED OUT
ERROR+«66 s://
2$¥ #ENDRAM, (SP) ;ALTER RETURN ADDRESS
FATALB: SuUB #1,R2 ;GET ADDRESS OF FAILING BYTE
BR FATALL
FATALMW: SUB #2,R2 ;GET ADDRESS OF FAILING WORD
FATALL: CLR IMMRO rm OFF
MOV R2,3#4$BDADR ;MOVE FAILING VIRTUAL LOCATION TO $BDADR
“ovV (R4),3#8$GDADR ;MOVE CONTENTS OF KIPARS TO $GDADR
JSR 7C,PACONV
TYPE +RAMTXT
MOV a#$GDADR, -(SP)
TYPQOS
BYTE 2 ;TYPE 2 DIGITS
BYTE O ; SUPPRESS LEADING ZERQS
MOV 34$BDADR, -(5P)
TYPOS
BYIE S ;TYPE S DIGITS
.BYTE 1 ;PRINT LEADING ZEROQS
FATALR: ;?g ;%NDRAH.(SP) ;sALTER RETURN ADDRESS
CKSUM: .ASCIZ <CR><LF>/CHECKSUM ERROR/
PARE : ASCIZ <CR><LF>/PARITY CIRCUIT ERROR/
PRAME: .ASCIZ <CR><LF>/PARITY RAM ERROR /
RAME : LASCIZ <CR><LF>/RAM TEST ERROR /

BUSTO: L ASCIZ
RAMTXT: .ASCIZ

<CR><LF>/BUS TIME OUT AT ADDRESS /
/AT PHYSICAL ADDRESS /

:BUS TIME-OUT ERROR HANDLER

foen: mov
TYPOC
RTS

3¢$BDADR,-(SP) ;LOAD FAILING VIRTUAL ADDRESS
PC ;TYPE IT

:RECONSTRUCT THE FAILING PHYSICAL ADDRESS

0N ENTRY:

SON EXIT:

$BDADR CONTAINS THE ADDRESS OF THE FAILING VIRTUAL ADDRESS.
$GDADR CONTAINS THE VALUE IN KIPARS

$BDADR CONTAINS THE LOW FIVE DIGITS OF THE ~~T' ING PHYSICAL ADR
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13.6 HIGH BYTE PARITY RAM TEST
gﬁ% : $GDADR CONTAINS THE HIGH FIVE DIGITS OF THE FAILING PHYSICAL ADR
2144 011120 005000 PACONV: CLR RO
2145 011122 012701 000006 MOV #6,R1
2146 011126 006337 001120 1$: ASL 3&$GDADR ;:ROTATE PAGE NUMBER
2147 011132 006100 ROL RO ;.. INTO RO
2148 011134 077104 S08 R1,1$
2149 011136 042737 160000 001122 8IC #1C17777,34$BDADR i
2150 011144 063737 001120 001122 ADD a¢$GDADR, 3¢ $BDADR
2151 011152 042737 100000 001122 BIC #B8IT15,3#4BDADR ;MAKE BIT 15 ZERO
2152 011160 006337 001120 ASL 3#$GDADR i\
2153 011164 006100 ROL (XY ; >FOR OCTAL PRINT OUT FORMAT
2154 011166 010037 001120 MOV RO, a#$GDADR 4
2155 011172 000207 RTS pPC
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2158
2159
2160
216l
2162
2163

011174

011200
011202
011210
011212
011216
011222

011230

011232
011236
011242
011250
011256

» 011264

011272
011274
011302
011304
011310
011310

005737

177672

177777
002416

177672
000002

177572
002426
000006

000116
000004
000001
000001
177540
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177672

000002

177540

;Parity error handler

PARERR: TST

B8EQ
cP
BNE
JMP
2%: MOV
14: 8IS

RTI

SOUDPARS

1¢
&-1,30UDPARS
24

SFUNXTRP
a¥UDPARS, (SP)
#2,2(SP)

;Using UDPARS as indicator of expected
i...or unexpected parity error.

;0= expected

; 1= unexpected

;other non-zero = address to return to.

:Is UDPARS = -1?

;60 to unexpected trap routine

iNew return address

iSet the V bit in new psw to indicate
; a parity error

;Before going to the next test restore tﬁe stack.

ENDRAM: CLR

-
-
0
—
Pl

IMMRO
TRAP4X
26,344
#116,3¢114
#107,a®116
#8IT00, $PASS

13
g?lTOO.&#K?CSRJ
IN2CSRJ

1ST4 HH

;OFF THE MU

iRestore trap vector
:Furthur parity errors are not expected.

SIS PASS COUNTER EVEN
;EgﬁggESPARITY ERROR DETECTION ON EVEN
'DISABLE PARITY ERROR DETECTION
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2189
2190

00064
012706
012737

011312
011314
011320
011326
011332
011334

001100
177777
044742

012506
011346

000137
104415
000416

040

032777
001410
032777
001404
104401
104407
000730

012737
013705
012704
004737
000401

000400
000177
012436

2197 011402
2198 011410
2199 011412
2200 011420

011516
001144
000060
011526

104067
132737
001403
005737
001010
004737
000401

000001
001174
011750

2214 011470
2215 011474
2216 011476
2217 011502

104070
004737
000401

011504
2219 011506
2220 011512
2221

012222

011514
2222 011516
2223 111522
2224

104071
105037
000137

001103
012504

MACRO Y05.02 Thursday 03 Apr 86 14:11 Pege 62

TEST

002426

103

167530
167520

001160

001206

: SLUIK2 . MAC 23-0CT 85

F i REERRERRE AR AR AR KA A SRR SRR R SR SR ¢ SRR R KRS A S SR BA kA kb kRS

;«TEST 4 CONSOLE SERIAL LINC DL3.19
L Ly T B T YT T Ty
TST4:  SCOPE
MOV #STACK, 5P ;s SET A CLEAN STACK.
MOV #-1, TRAPAX :: DISMISS BUS ERRORS.
CLR EMPRE :: CLEAR ERROR PREFIX.
BR 300364 :s SKIP NEXT.
30035%: AP TSTS i BYPASS.
30036¢: TSNAME, .-4 : PRINT TEST NUMBER AND NAME.
BR 30037 .AND SKIP OVER THE ASCII.
.ASCIZ CONSOLE RIAL LINE DC319\
-EVEN
300374

BIT #8178, aSWR
BEQ 1¢
BIT #177,aSWR
BEQ 1$
TYPE ,CANT
GTSWR
TST4
1$:
MOV 434, $ESCAPE
MOV $TKS,RS
MOV $TKVEC ,R4
CALL DC.XMT
BR 2%
ERROR+67
24: BITB 41 30$ENV
BEQ 104
TST $PASS
BNE 34
10¢: CALL DC.RCV
BR 44
ERROR«+70
44: CALL DC.DAT
BR 34
ERROR+71
3¢ CLRB $ERFLG

Jme ENDSLU

TEST THAT THE CONSOLE PORT INTERRUPTS AS ADVERTISED.

«+x NOTE: LOOP OPTIONS (SWR<9> AND SWR<8>) ARE DISALLOWED,
%% LEST WE LOSE CONTACT WITH THE CONSOLE TTY:.

SWR<8> SET ??

BR IF NOT.

SWR<6:0> CLEAR ??

BR IF SO.

LOOP-ON-TEST NOT PERMITTED.
GET ANOTHER SWITCH.

;ESCAPE TO 3¢ ON ERROR
RCSR POINTER => RS.

VECTOR POINTER => R4,
EXECUTE XMTR INTERRUPTS...
..AND RETURN HERE IF OK

AN
:/;> ERROR 67, TRANSMIT INTERRUPT ERROR

IN APT MOOE?

DO TEST IF NOT

IS THIS THE FIRST PASS

IF NOT THEN DON’'T DO THE NEXT TESTS.
EXECUTE RCVR INTERRUPTS...

..AND RETURN HERE IF OK.

\
; >> ERROR 70, RCVR INTERRUPT ERROR.

s//
i EXECUTE DATA TESTS
.AND RETURN HERE IF OK

XN
.; >> ERROR 71, CONSOLE DATA TEST ERROR

DISALLOH SWR<9> IN NEXT .SCOPE.
;< AND THATS ALL>
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KXJ1l CA FUNCTIONAL TEST
CONSOLE SERIAL LINE DC319

T4
2226
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2227 ; ON ENTRY, (RS5) = RCSR AND (R4) = VECTOR.

gggg ; RETURN TO CALL+2 IF OK, CALL+4 IF ERROR.

2230 ; s+% TRANSMITTER %

2231 ; CHECK THAT THE XMTR INTERRUPTS THRU VECTOR (R4) AT LEVEL 4
gggg ; AND THAT THE INTERRUPT ACKNOWLEDGE DROPS THE REQUEST.
2234 000004 TCS= 4

2235 000006 TBUF= 6

2236 000004 TVEC= TCS

gggg 000006 TPRI= TBWF

2239 011526 012737 047211 044742 DC.XMT: MOV #SLIX,EMPRE ; SET ERROR PREFIX.

2240 011534 016446 000004 MOV TVEC(R4),-(SP) ; SAVE XMTR VECTOR...

2241 011540 016446 000006 MOV TPRI(R4),-(SP) ;...AND LEVEL.

2242 011544 106427 000200 MTPS #PR4 : RAISE CPU TO XMTR LEVEL.
2243 011550 012764 011604 000004 MOV #2$,TVEC(R4) ; SET XMTR VECTOR...

2244 011556 012764 000200 000006 MOV $PR4, TPRI(R4) ;...AND LEVEL.

2245 011564 105765 000004 1¢: T7ST8 TCS(RS) ; WAIT FOR XMTRODY.

2246 011570 100375 B8PL 1$

2247 011572 052765 000100 000004 BIS #100,TCS(RS) ;SET INTERRUPT ENABLE.
2248 011600 000240 240 ;: INTERRUPT SHOWLD BE HELD OFF,..
2249 011602 000411 BR 34 :...BR IF SO.

2250 011604 022626 2$: cHP (SP)+,(SP)« ; IT WASN'T,

2251 011606 012737 047225 044746 MOV #SL12,EMADR ] SET ERROR MESSAGE. .

011614 012737 045206 044752 MOV  &NOSIG,ESADR .AND SIGNATURE PQOINTERS..

011622 000240 NOP .ERROR WILL BE CALLED LATER.
ggg% 011624 0004 BR 6% GET QUT "INT LEVEL INCORRECT”.
2254 011626 012764 011662 000004 3$: MOV €44 ,TVEC(RS) ;CHANGE THE VECTOR.

2255 011634 106427 000000 MTPS #PRO i LOWER CPU PRIORITY.
2256 011640 000240 240 ; INTERRUPT SHOULD HAVE COME 1IN,
2257 011642 012737 047265 044746 MOV #SLI3,EMADR HH SET ERROR MESSAGE. .

011650 012737 045206 044752 MOV &NOSIG,ESADR ..AND SIGNATURE POINTERS.

011656 000240 NOP .. .ERROR WILL BE CALLED LATER.
gggg 011660 000420 B8R 6% ; GE OUT “INT NOT RECEIVED".
2260 011662 012764 011702 000004 4$: MOV #54,TVEC(R4E) ; INT REC'D, CHANGE THE VECTOR.
2261 011670 012716 011676 MOV #.+6,(SP)

2262 011674 000002 RTI ; RESTORE CPU PRI O..

2263 011676 000240 240 ;...SHOULD NOT GET ANOTHER.
2264 011700 000413 B8R 74 i oK, EXIT.

2265 011702 022626 S¢: CMP (SP)+,(SP)+ : 2D INTERRU-"T -- TROUBLE...
2266 011704 012737 047314 044746 MOV #SLI4 ,EMADR :3 SET ERROR MESSAGE. ..

011712 012737 045206 044752 MOV #NOSIG ESADR :3...AND SIGNATURE POINTERS...
2267 011720 000240 NOP :i:...ERROR WILL BE CALLED LATER.
2268 011722 062766 000002 000004 64: ADD #2,4(SP) ; ERROR -- TAKE SKIP RETURN.
2269 011730 042765 000100 000004 7$: 8IC #100,TCS(RS) ; CLEAR THE INT ENABLE.

2270 011736 012664 000006 MOV (SP)+,TPRI(R4) ; RESET VECTOR.
271 011742 012664 000004 MOV (SP)+,TVEC(R4)
2272 011746 000207 RETURN




NS

KXJ11l CA FUNCTIONAL TEST

T4

2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287

012032
012040
012046
012050
012052
012054
012062
012070
012072

012074
012102
012106
012110
012116
012124
012126

012130

2317

2318 012170
2319 012176
2320 012204
2321 012210

2322 012214
2323 012220
2324

000000
000002
000000
000002
012737
016446
016446
106427
012764
012764
052765
005000
110065
105765
100401
077004
042765
052765
000240
0060411
022626
012737
012737
000240
000436

012764
106427

047217
000000
000002
000200

012052
000200
000004

000006
000000

000004
000100

047225
045206

012130
000000

047265
045206

012150
012144

044742

~NOon
“w o

" <4 RECEIVER ##+

NOW USE THE *

RCS=
RBUF =
RVEC=
RPRI-

1¢:

2%:

044746
044752

000000 3¢:

044746
044752

4%:

S¢:

044746
044752

DC.RCV:

0

2
RCS
RBUF

MOV
MOV
MOV
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CONSOLE SERIAL LINE DC319

. * SWITCH AND DO THE SAME FOR THE RCVR.
; EXPECT INTERRUPTS THRU VECTOR (R4) AT LEVEL 4.

#SLIR, EMPRE
RVEC(R4),-(SP)
RPRI(R4),-(SP)

&PR4

#2$ ,RVEC(R4)
#PR4 ,RPRI(R4)
#4,TCSC(RS)

RO
RO, TBUF(R5)
RCS(RS)

RO 14
#4,TCS(RS)
#100,RCSCRS)

3¢
(SP)+,(SP)+
#SLI2,EMADR
#NOSIG,ESADR

64
#44$ ,RVEC(R4)
#PRO

#SLI3, EMADR
#NOSIG,ESADR

64

#5¢ ,RVEC(R4)
+6,(SP)

74
(SP)+,(SP)+
@SL14,EMADR
#NOSIG,ESADR

#2,4(5P)
#100,RCS(RS)
RBUF{R5) , RO
(SP)+ ,RPRI(RS)
(5P)+.RVEC(R4)

e @5 Be e ws G0 @

®s we we we

SET ERROR PREFIX.
SAVE RCVR VECTOR. ..

. .AND LEVEL.

RAISE CPU LEVEL.

SET RCVR VECTOR.
...AND LEVEL.

CLOSE “MAINT" SW1TCH..

.. TRANSMIT A NULL CHARACTER...
. .WAIT ‘TIL RCVR GETS IT...

...(BUT DON'T WAIT FOREVER)...

. .AND OPEN "MAINT" SWITCH.
NOW, SET RCVR INTERRUPT ENABLE.
INTERRUPT SHOULD BE HELD OFF...
...BR IF SO.

IT WASN'T...
; SET ERROR MESSAGE...
;...AND SIGNATURE POINTERS...
;...ERROR WILL BE CALLED LATER.
GET OUT "INT LEVEL INCORRECT”.

CHANGE VECTOR...
...AND LOWER CPU PRIORITY,
INTERRlPT SHOULD COME IN.
SET ERROR MESSAGE. .
. .AND SIGNATURE POINTERS..
.ERROR WILL BE CALLED LATER.
GET OUT “INT NOT RECEIVED".

INT RECEIVED, CHANGE THE VECTOR.

RESTORE CPU PRI O...
SHOULD NOT GET ANOTHER..

.OK, EXIT,
"OOUBLE_RCVR INJERRUPT,
; SET ERROR MESSAGE, .
i...AND SIGNATURE POINTERS. .
;.. .ERROR WILL BE CALLED LATER.

ERROR -- TAKE SKIP RETURN.
CLEAR THE INT ENABLE.
LOWER RCVR DGE FLAG.
RESET VECTOR..

;RETURN FROM RECEIVER INTERRUPT TESTS
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';XJII CA FUNCTIONAL TEST

MACRO YC5.02 Thursday 03 Apr *° .&:°

CONSOLE SERIAL LINE DC319

2325
2326
2327
2328
2329

012222

364
012370
012372

012374
012400
012404
012412
012420
012422

012426

012434
2373 012436
2374

2375 012504
012504

2369
2370
2371
2372

105737
100375
105737
001372
005737
100762
105737
100767
005002
110165
105765
100406
077204
000413

112001
001426
010165
105765
100375
016502
120102
001765

010137
010237
012737
012737

044742
037625
037625
000040
000004
037600
177564

177566
177560

177562
177562
177560

000006
000000

000002

001124
001126
047356
045326

000002

114

000177
037625
000004

044746
044752

117

p——n O A [
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; SLIDE A BIT THRU THE INTERNAL (MAINT) LOOP.
; NOTE: IF THERE'S A TERMINAL ATTACHED, YQU'LL SEE GARBAGE
; CHARACTERS ON THE SCREEN - DON'T WORRY ABOUT IT !
DC.DAT: CLR EMPRE ;: NO PREFIX.
INCB VARC ; BUMP THE VARIABLE CHARACTER...
cMP8 VARC,#177 s...'TIL IT REACHES <DEL>...
8LO 1¢ ;... THEN...
MOV8 #40,VARC ;...RESET IT TO <SPACE>,
14: 8IS #4 ,TCS(RS) ; SET XMIT MAINT BIT.
MOV #HLT10,RO ; DATA TABLE POINTER => RO...
MOVB (RO)+,R1 ;...15T CHAR => R1...
164: TST8 3177564 ;
BPL 16%
CLRB 3177566 ;FLUSH QUT ANY ERRORS
154: T1ST8 34177560 :
BPL 15¢
17%: 1518 a®177562 ;CLEAR QUT RECEIVER BUFFER
BNE 154 H
TST 38177562
BMI 164 ANY ERRORS IN RX BUFFER?
15718 3177560
8MI 174 IS BUFFER EMPTY NOW?
CLR R2 ;...AND KEEP-ALIVE TIMER => R2.
104: MOVB R1,TBUF(RS) : XMIT 1ST CHAR <CR>,
2%: 15718 RCS(RS) :...AND WAIT FOR RCVR DONE.
BMI1 64 : CONTINUE AT 6§%.
S08 R2,24 : DON T WANT TO HANG !!!
B8R 74 ; LOOP'S OPEN, QUIT (WHILE YOU'RE AMEAD).
44 MOVB (RO)+,RY ;: NOW FLOAT DATA THRU THE LOOP..
BEQ 8¢ ;.. JUNTIL DONE
5%: MOV R1,TBUF(RS) : XMIT A BYTE..
64: T5TB RCS(RS)
BPL 64
MOV RBUF(RS),R2 ;...AND READ JT BACK.
cHP8 R1,R2
BEQ 44 ; LOOP IF OK.
74: MOV R1, $GDDAT ; DATA ERROR, SAVE EXP'D,..
MOV R2, $BDDAT ;...REC'D..
MOV #5L1S,EMADR i SET ERROR MESSAGE.
MOV  #EF4,ESADR ::...AND SIGNATURE POINTERS..
NOP ::...ERROR WILL BE CALLED LATER.
ADD #2,(5P) :...AND TAKE SKIP RETURN.
84: 8IC #4,TCS(RS) ; DONE, CLEAR MAINT SWITCH...
RETURN Beee RETURN.
CANT: .eeg£Z <CRLF>\LOOP ON CONSOLE TEST NOT PERMITTED\<CRLF>
ENDSLU:
B8R 18715 i




.

Co

KXJ11 CA FUNCTIONAL TEST
15 LINE CLOCK (BEVNT) INTERRUPT

2377

012602
012606
2385 012614

012616
2388 012620

012622
012622
012630
012634
012636
012640
012644
012646
012650
012652

012724

012726
2409 012732
012734
012736
012742
012744
2414 012746
2415 012750

000004
012706
012737
005037
000402
000137
104415

040

013705
012737
000402

005201
000002

012737
106427
005000
005001
052715
000240
102450
077001
005701
001407
012737

012737
104073
000404

012701
003701
100776
042715
077001
005701
001421
012737

001100
1777717
044742

013026
012542

001332
012616

012630
000300

000100

046337
045206

000240

046405
045206

1717777

000100

046442
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002426

114

000100

001110

044746
044752

044746
044752

044746

EEE S ISR 22 2 23T T 31221833 3112313333333 3231233238333 33 303

LINE CLOCK (BEVNT) INTERRUPT

3 s SRR AR A S A S S KA KSR KA EE S KA S A SE S A AR A SS AR A AR A AR oS0 R b S

;oTEST 5
TSTS:  SCOPE
MoV
MOV
CLR
BR
300384: JP
30039¢: g;NAHE

#STACK, SP
#-1, TRAP4X
EMPRE

300394

1876
.+4

300404

; SET A CLEAN STACK.

;; DISMISS BUS ERRORS.

;: CLEAR ERROR PREFIX.

i; SKIP NEXT.

:: BYPASS.

HH PRINT TEST NUMBER AND NAME. .

ND SKIP OVER THE ASCII.

LASCIZ N\ LINE CLOCK (BEVNT) INTERRUPT\

EVEN
300404 :

; LINE CLOCK IS JUMPERED FROM CONSOLE DLART OR Q-BUS BEVNT.
; VERIFY THAT WE CAN ENABLE/DISABLE THE CLOCK ($CLK<6>),
; AND THAT INTERRUPTS OCCUR AT BR LEVEL 6, THRU VECTOR 100.

MOV $CLK,RS
MOV 214 ,BEVNT
BR 10$
1%: INC R1
RTI
10¢:
MOV $.+6,$LPERR
MTPS #PR6
CLR RO
CLR R1
BIS #8I76,(RS)
NOP
8vs S$
S08 RO, .
T1ST R1
BEQ 24
MoV ACLK2,EMADR
MOV ONOSIG,ESADR
ERROR+72
24: MTPS #PRS
S08 RO, .
DEC Rl
BGT 34
MOV SCLK3,EMADR
MOV ONOSIG,ESADR
L 4
44
34: MOV ¢-1,R1
1587 1
BMI -2
44: 8IC 176,(RS)
S08 RO, .
18T R1
BEQ 64
MOV #CLK4 ,EMADR

SET VECTOR.

ON BEVNT, TICK R1 AND RETURN.

; LOOP HERE ON ERROR.

SET CPU PRI 06.

CLEAR LOOP CONTROL...

. .AND TICKER.

TURN ON CLOCK INTERRUPT.

ERROR IF NXM.
DELAY ABOUT 250 MSEC, INTERRUPT.
.SHOWLD BE MASKED AT THIS LEVEL.
t\ai\a IF SO.
2/;> ERROR 72, CLOCK INTERRUPT LEVEL INCORRECT

NOW, LOWER CPU TO PRI 5.
DELAY AGAIN, CLOCK SHOULD COME IN
BRA?E géVE US A FEW TICKS (MORE THAN 1).

i 2> ERROR 73, CLOCK DIDON'T INTERRUPT
"SKIP OVER THE SYNC CODE.
NOW SYNC-UP ON THE NEXT TICK...
.AND TURN IT OFF.
"DELAY ONCE MORE. .
.CLOCK SHOULD BE SHUT OFF.

BR IF SO.
s \\
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KXJ11-CA FUNCTIONAL TEST
15 LINE CLOCK (BEVNT) INTERRUPT

012756
012764
2416 012766
2417
2418 012770
2419 012774
013002
013010
2420 013012
2421 013020
2422 013024
2424

013052
013056
013064
013066
013072
013074
013076
013102
013106
013110

013140

2439 013140

013140
2440 013146
2441 013152
2442 013156
2443 013162
2444 013166
2445 013170
2446 013172
2447 013174
2448 013176
2449 013200

012737
104074
000411

010537
012737

000135

000241

000001
000002
020000

012737
106427
012704
013705
005037
000240
005025
000240
102404
077404
005037

045206

001120
046303
045230

002542
000000

000340
001100
177777
044742
000400
166232
015756
013110

040

013146
00

002426
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044752

044746
044752

000100

177524

002426
166054

104

001110

MOV MSIG ESADR :: >> ERROR 74, CAN'T SHUT IT OFF
BR 6t s/

5%: MOV RS, $GDADR ; NXM
MOV @CLK1,EMADR HEANY
MOV &#.A16,ESADR ;7 >> ERROR 75, BUS ERROR ON CLOCK ADDRESS

ERROR+75 i://
6%: MOV SDISMISS,BEVNT ; RESET CLOCK VECTOR.
MTPS HPRO ; LOWER CPU T0 O...
BR 1STé ;i...AND FALL THRU
AR 221322233133 33322 33233ttt d it i st ittt saissssisssyyy
;*TEST 6 DMA FACILITY AMZBO1l6
H R IE 22232 S 2SS 222 22 s dt i a2 R sttt s it dsissts)yy
TST6: SCOPE
BIT £340, 3M2CSRC ;s IS THE ID SWITCH IN POSITIONS O OR 17
BEQ 300414 :; SKIP THIS TEST IF IT 1S

; SET A CLEAN STACK,
DISMISS BUS-ERRORS.

MOV 3STACK, SP :
:: CLEAR ERROR PREFIX.

MOV #-1, TRAPaX S

CLR EMPRE
8IT 8178, aSWR ;; FORCED ENTRY SELECTED ??
BNE 300424 ;s BR IF SO.
Lg; F$DMA ;; CHECK FOR VALID $DMA.
a8vC 300424 ;s SKIP NEXT IF OK.

300414: P 1817 ;s BYPASS.

30042¢: TENAME, .44 ;s PRINT TEST NUMBER AND NAME..
BR 300434 is...AND SKIP OVER THE ASCII.
_ASCIZ \ DMA FACILITY AMZB8016\

.EVEN
300434 :

: AMZB8016 DMA CONTROLLER HAS 46. REGISTERS.
; RESET THE CHIP AND VERIFY THAT ALL REGISTERS RESPOND.

MMRDEF= 135 ; MR default setting <block lower level hardware
SSRCH1= 102 ;:Set Software Request CH 1
SSRCH2= 103 :Set Software Request CH 2
SCCCH1= 240 .Start Chain Command CH 1
SCCCH2= 241 ;Start Chain Command CH 2
i . interrupts, not hog mode>
TC= BITO : TERMINAL COUNT STATUS BIT.
EOP= 8IT1 ; END-OF -PROCESS (NXM) STATUS BIT.
IP= 8IT13 ; INTERRUPT POSTED (DONE) STATUS BIT.
TOMAL:

;s LOOP HERE ON ERROR.

HOV ’. ’6. ’LPERR H
MTPS #PR4 ; RAISE TO CHIP LEVEL.
MOV #46. ,R4 ; Init R4 with number of registers
MOV $DMA RS ; BASE ADDRESS.
ﬁlds aoCMOR ; Issue "RESET* command...
1s: ﬁbs (RS)- :...AND CLEAR ALL REGISTERS.
BVS 24 ;: V bit set by trap thru 4 routine
S08 R4,1$ ; L controx

CLR TRAP4X HPN TRAPPER. ..
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KXJ1l CA FUNCTIONAL TEST
T6 DMA FACILITY AMZ8016

2450
2451
2452

2453
2454
2455
2456
2457

013204
013206
013212
013220
013226
013230

000413
010537
012737
012737
104076
000137

012737
012700
012701
010021
077002
012737

012737
005037
012737
005037
012737
012737
112700

110037
110037
110037
110037
110037
012704
013703
012437
012700
000230
012337
012337
077001

012737

012737
104077

012737

001120
020042
045222

015742

013242
004000
061022

013434
000115

020107
020140
020175
020226
020257
013772
177777
174454
174454

020413
045206
000214
174456
174454
000001
000002

020451
045206

044746
044752
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BR TDMA2 .AND CONTINUE,
2%: MOV RS, $GDADR BAD ADDRESS (+2).
MOV SOMAL ,EMADR :.\\
MOV &LA16M2,ESADR :: >> ERROR 76, BUS ERROR AT DMA CHIP ADDRESS.
ERROR+76 i://
JP DMAEND ; GET OUT.
; EXECUTE S PASS DMA DATA TEST AS FOLLOMS:
: 1. LOCAL => LOCAL+2K, 2KW.
; 2. LOCAL I/0 PAGE => LOCAL, 1Ku.
ToMA2:
MOV #.+6,$LPERR ;; LOOP HERE ON ERROR.

001110

000214
174470
174442

174440
001412

044746
044752

044746
044752

MOV 22048. ,RO
100$: MOV RO, (R1)+

HOV 821¢, a00MAV
; SET COMMANDS FOR CHAN 1.

MOV £115, 30MR
CLR @OCHALH
MOV SCHAINL , @¢CHA1L
CLR FOCHAH
MOV SCHAINL , OCHA2L
MOV 284 ,28TSTLOC

' MOVB  #'1.RO
MOVB  RO,DMAC1.5S
MOVB  RO.DMAC2+5
MOVB  RO.DMAC3+5
MOVB  RO,DMACA4.5
MOVB  RO.DMACS+5

. B SRS,
MOV (R4)+ ,EMPRE
mv "1 aRo
SPL 0
MOV (R3)+,84CMDR
MOV (R3)+,36CMDR
508 RO, .
MOV  @DMA2,EMADR

MOV  @NOSIG,ESADR
ERROR+77

cHP -(SP),-(SP)
P SODMAV

21¢: MOV @#STATL,RO
304

22%: MOV 3OSTAT2,RO
30%: cHp (SP)+,(SP)+
BIT #TC,RO

BNE 244
8IT #EOP,RO
BNE 23¢

MOV #DMA3, EMADR
MOV #NOSIG,ESADR

;INIT MEMORY WITH KNOWN DATA

SERVICE CHAN 1 FIRST

SET MASTER MODE <VI!WAIT!CPINTLV!'ENAB>.
LOCAL ACCESS

SET CHAIN ADDRESS(ES)...

LOCAL ACCESS

.. = 15T LINK.

POINTER TO CHANNEL 1 COMMANDS

STUFF ASCII 1 INTO MESSAGES

SET CHECK TABLE POINTER IN R4.

SET ERROR PREFIX.
KEEP-ALIVE TIMER.
LOWER CPU,

...THEN ISSUE START CHAIN CMND CHAN 1(2).
TC (OR EOP) INTERRUPT SHOULD..
.HAPPEN BEFORE THIS TIMES OUT.

;\\
5/” ERROR 77, CHAN INTERRUPT NOT RECEIVED

/
FAKE THE INTERRUPT...
. .AND PROCEED.

GET CHAN 1 STATUS.

OR
GET CHAN 2 STATUS.
ADJUST STACK.
DID DMA TRANSFER COMPLETE?
BR IF TC IS SET.
D WE HAVE AN NXM?

; OR DI
: BR IF EOP (NXM) IS SET.
:: >> ERROR 100, DMA INCOMPLETE, TC!EOP BOTH CLEAR.

ISSUE SET INTERRUPT ENABLE COMMAND CHAN1(2)...
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KXJ11 CA FUNCTIONAL TEST
T6 DMA FACILITY AMZ8016

013500 104100
2498 013502 000407
2499 013504
013504 012737
013512 012737
013520 104101
2500 013522 012337

2504 013526 012400
2505 013530 001466
2506 013532 012401
2507 013534 012402
2508 013536 020427
2509 013542 003434

2513 013544 012737
2514 013552 052737
2515 013560 052737
2516 013566 012737
2517 013574 010037
2518 013600 112037
2519 013604 010137
2520 013610 112137
2521 013614 123737
2522 013622 001020
2523 013624 077215
2524 013626 005037
2525 013632 000425

527 013634 010037
2528 013640 012037
23529 013644 010137
2530 013650 012137
2531 013654 023737
2532 013662 001410

013664 012737
013672 012737
013700 104102
2534 013702 000401
2535 013704 077225

020513
045206

174454

014032

177572

001120
001124
001122
001126
001124

020562
+45360

014042
013762

013442
013754

000062
013330
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044746
044752

172352
172516
177572
172516

001126

001126

044746
044752

000214
001412

ERROR+100 3://
B8R 248

MOV SDMA4L ,EMADR NN
MOV #NOSIG,ESADR ;s >> ERROR 101, DMA INCOMPLETE, EOP = 1 = NXM
ERROR-101 ;://
243: MOV (R3).,3¢CMDR : INT SERVICE COMPLETE, CLEAR "“IusS'IP”.

Nou check and see that the transfer occurred correctly

234 :

e we we

3% MOV (R4)+,RO ; SET SRC POINTER..
BEQ 64 :...AND BR IF DATA CHECK INHIBITED.
MOV (R4). ,R1 : GET DST POINTER..
MOV (R4).,R2 :...AND WORD COUNT.
ce R4,#CKBYTE :
8BLE 4% H

;check results of byte trensfer from 1/0 page

P;10V #21600, 3OKIPARS ;
BIS £20,33172516 ;ENAB__ 22 BIT ADDRESSES

BIS &1, 38R0 sON MU
MOV #20,38172516 -ENABLE 22 BIT ADDRESSES, DISABLE D SPACE
35¢: MOV RO, $GDADR S&RCE DDRE SS
MOVB (RO)+,$GDDAT ;AND DAT
MOV R1, $BDADR :GET DESTINATI[N ADDRESS
MOVB (R1)+,$BDDAT ; ADD DATA
CMPB $GDDAT, $BDDAT ;
BNE 334 ;G0 TO ERROR
344: S08 R2,354 ;LOOP CONTRNM
CLR IMMRO :OFF MMU
BR 6$
4%: ;:Check results of word transfers
MOV RO, $GDADR : SET SRC ADORESS
MOV (RO) $GDDAT i .AND DAT
MOV $BOADR GET DST Aooness
MOV (Rl)o $8DDAT . .AND DATA.
0y o SGDDAT.‘BDDAT
334 BEQ S¢ : BR IF SRC = DST.
MoV SOMAS . EMADR 3\
MOV  #EF6,ESADR ;: >> ERROR 102, DATA ERROR
ERROR.102 s3//
B8R 64 ;s ESCAPE ON 1ST DATA ERROR.
5%: S08 R2.44%
6%: P R4 , #CHATINL ; CHECK FOR END OF TABLE..
N0 24 . .. AND LOOP 'TIL6CﬂAINSDG€
SP #74,R3 DID WE DO BOTH CHANNELS?
BEQ 74 .AND EXIT IF BOTH DONE.
MOV 9224 ,DMAV ; ELSE. SET VECTOR..
MOV 994 ,30TSTLOC ;POINT TO CHANNEL 2 Cms
MOVB #'2,R0 ;...AND TEXT FOR CHAN 2...
88 P 14 ;...AND GO ‘ROUND ONCE MORE.
.WORD 62 ;s SET CIE COMMAND.
LHORD 240 START CHAIN COMMAND.
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16 DMA FACILITY AMZ8016
2548 013752 000054 .WORD 54 ; CLEAR IUS AND IP COMMAND.
2549 013754 9¢:
2550 013754 000063 .WORD 63 ;: CHANNEL  _NTERRUPT ENABLE
2551 013756 000241 .WORD 241 ; CHANNEL 2 START CHAIN COMMAND
2552 013760 000055 -WORD 55 ; CLEAR INTERRUPT UNDER SERVICE & ..
gggz ; ...INTERRUPT PENDING CHANNEL 2

2555 013762 005037 174454 T$: CLR 0CMDR ; ALL DONE RESET CHIP...
2556 013766 000137 014204 JP DYCEXP :
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Té6 DMA FACILITY AMZ8016
2558 ;
gggg ; ADDRESS/WC TABLE FOR POST DMA DATA CHECKS.
2561 013772 020102 061022 071022 CKTBL: DMACl, BUFR1, BUFR2, 2048, ; TEXT, SRC, DST, WC.
2562 014002 020133 177750 071022 DMAC2, 177750, BUFR2, 1
2563 014012 020170 000000 DMAC3, O ; CHAINS 3, 4, =
2564 014016 020221 000000 DMAC4, C ;...INVOLVE Q-BUS SPACE...
2565 014022 020252 061022 071022 DMACS, BUFR1, BUFR2, 2048. :...POSTPONE DATA CHECK UNTIL...
2566 :...CHAIN S5 IS DONE.
35523 014032 020102 120000 071022 CKBYTE: DMAC1. 120000, BUFR2, 4096. ;CHECK BYTE TRANSFER
355?8 ; AND THIS IS THE S LINK DMA CHAIN.
2571 014042 001606 CHAIN1: 1606 ; LOAD ARA, ARB, OPK, VECT, AND CHAN MODE.
S22 014044 000000 061022 0., BUFR1 ; FROM LOCAL BUFR1...
2573 014050 000N00 071022 0, BUF ;...70 LOCAL BUFR2
2574 014054 004000 2048. ;...oK WORDS.
2575 014056 000214 DMAV ; VECTOR.
2576 014060 000030 001340 30, 1340 ; SFTREQ, HOMSK, INT TC'EOP, INTLV, WORD-WORD..
gg;g ;i ...FLOWTHROUGH
2579 014064 001602 CHAIN2: 1602 ; RE-LOAD ARA, ARB, OPK, AND CHAN MODE ONLY.
2580 014066 040000 1777°E) 40000,177750 ; FROM LOCAL I/0 (K2 MAINTENANCE REGISTER)
2581 014072 000000 07iue2 0, BUFR2 ;...T0 BUFR2...
2582 014076 000001 1 ;...1 WORD...
gggz 014100 000030 001340 30, 1340 ;...SAME MODE AND TERMINATION.
2585 014104 001602 CHAIN3: 1602 ; DITTO.
2586 014106 000000 061022 0, BUFR1 ; FROM LOCAL BUFRI...
2587 014112 100000 071022 100000, BUFR2 ;...TO @-BUS BUFR2
2588 014116 004000 2048, ;...2K WORDS.
gggg 014120 000030 (01340 30, 1340 : DITTO.
2591 014124 001602 CHAINA: 1602 : DITTO.
2592 014126 100000 071022 10000C, BUFR2 ; FROM Q-BUS BUFR2
2593 014132 100000 061022 100000, BUFR1  ;...T0 Q-BUS BUFR1
2594 014136 004000 2048 3. ..2K WORDS.
gggg 014140 000030 O~ "9 30, 1340 ; DITTO.
2597 014144 001602 CHAINS: 1602 : DITTO.
2598 014146 100000 061022 100000, BUFR1 ; FROM Q-BUS BUFR1
2599 014152 000000 071022 0, BUFR2 ;...70 LOCAL BUFR2
2600 014156 (.40 2048, ;. ..2K WORDS.
2228% 014160 0UV0030 001340 30, 1340 ; DITTO.
2603 014164 001602 CHAING6: <CARA!CARB!COP!MODE>
2604 014166 Q04000 160000 <KIMEM14000!UP>, 160000 ;;FROM K2 ROM
2605 014172 000000 071022 <KZ2MEM!UP> ,BUFR2 ; TO BUFFER 2
2606 014176 010000 4096 . ;4 KB
260, 14200 000030 001301 <SWRQ!'HM>, <ITC!IEOP !BUSREL ! TRBB> ;INTERRUPT ON TC OR EOP

2608 : BUS RELEASE, BYTE-BYTE TRANSFER
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2611
2612
2613
2614
2615
2616
2617
2618

S
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DHA FACILITY AMZBO16

014204 wTZEXP: ;NOW TEST THAT THE DTC EXCEPTIONS WORK CORRECTLY
014204 012737 014400 000214 MOV £21% ,38DMAV ; SERVICE CHAN 1 FIRST
; SET COMMANDS FOR CHAN 1.

014212 012737 000115 174470 MOV £115,38MR ; SET MASTER MCDE <VI!WAIT!CPINTLV!ENAB>.
014220 005037 174446 CLR SSCHALH
014224 012737 014754 174442 MoV #DTCX01,a¢CHALL ; SET CHAIN ADDRESS(ES)..
014232 005037 174444 CLR a#CHA2H ; LOCAL ACCESS
014236 012737 014754 174440 MOV 00TCXO01,a4CHA2L ;... = 1ST LINK.
014244 012737 014624 001412 MOV #84,3TSTLOC ; POINTER TO CHANNEL 1 COMMANDS
014252 012737 014640 001414 MOV #10$,84TSTLOC.2 ; POINTER TO CHANNEL 1 REGISTERS
014260 012700 000061 MoV #'1,R0 ;
014264 1s:
014264 110037 015221 MOVB RO,DTCXM1+5
014270 110037 015271 MOVB RO,DTCXM2+5
014274 116037 015341 MOVB RO,DTCXM3+5
014300 110037 015410 MOVB RO,DTCXM4+5
014304 110037 015457 MOVB RO,DTCXMB+5
014310 110037 015537 MOVB RO,DTCXMI+5
014314 012704 014654 MOV FEOPTCL R4 ; SET CHECK TABLE POINTER IN R4.
014320 013703 001412 2%: MOV a#TSTLOC,R3 ; LOAD COMMAND POINTER
014324 013702 001414 MOV @¢TSTLOC+2,R2  ; LOAD REGISTER POINTER
014330 012437 044742 MOV (R4)+ ,EMPRE ; SET ERROR PREFIX.
014334 012700 177777 MOV #-1,R0 ; KEEP-ALIVE TIMER.
014340 000230 SPL 0 ; LOWER CPU.
014342 012337 174454 MOV (R3)+,34CMDR ; ISSUE SET INTERRUPT ENABLE COMMAND CHAN1(2)..
014346 012337 174454 MoV (R3)+,34CMDR ;... THFN ISSUE START CHAIN CMND CHAN 1(2).
014352 077001 S08 RO, . : ECP_INTERRUPT SHOULD..

:...HAPPEN BEFORE THIS TIMES OUT.
14354 012737 020413 044746 MOV #DMA2 , EMADR $3\\
014362 012737 045206 044752 MOV #NOSIG,ESADR ;s >> ERROR 103, CHAN INTERRUPT NOT RECEIVED
014370 104103 ERROR+103 Y4
014372 024646 cP -(SP), -(SP) ; FAKE THE INTERRUPT...
014374 000137 000214 JHP SIOMAY :...AND PROCEED.
014400 013700 174456 21%: MOV ®9STATL RO ; GET CHAN 1 STATUS.
014404 02 BR 304 ; OR
014406 013700 174454 22%: MOV STAT2,RO ; GET CHAN 2 STATUS.
014412 022626 30%: cHP (SP)+,(5P)+ ; ADJUST STACK.
014414 032700 000002 8IT #E0P RO ; DID WE HAVE AN NXM?
014420 001010 BNE 34 : BR IF EOP (NXM) IS SET.
014422 012737 015612 044746 MOV SOTOMS,EMADR  ;:\\
014430 012737 045206 044752 MOV #NOSIG,ESADR ;; >> ERROR 104, EXPECTED NXM, EOP CLEAR.
014436 104104 ERROR+1 is//
014440 000412 BR 44
014442 032700 000001 23¢: BIT Lk0 ; DID DMA TRANSFER COMPLETE?
014446 001407 BEQ c*? ; BR IF TC IS NOT SET.
014450 012737 015612 044746 MOV S0TCXMS,EMADR  ;:\\
014456 012737 045206 044752 MOV #NDSIG,ESADR ;s >> ERROR 105, TC SHOULD NOT BE SET
014464 104105 ERROR+105 ii//
014466 012337 174454 24%; Hov (R3)+,3¢CMOR ; INT SERVICE COMPLETE, CLEAR "IUS!IP”,
014472 012437 001120 MOV (R4)+, $GDADR ; IS THERE DATA TO CHECK?
014476 001424 BEQ 254
014500 012437 001122 MOV (R4)+, $BDADR
014504 012437 001124 MOV (R4)+, $GDDAT
81:?%2 02?237 001120 gz gg?Z)o.SGDADR ;IS OFFSET REGISTER AS EXPECTED?
014516 023237 001122 cHP @(R2)+,$BDADR ;IS B ADDRESs 077 3ET REGISTER AS EXPECTED?
014522 001003 BNE 264
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T6 OMA FACILITY AMZ8016
2657 014524 023237 001124 cHe @(R2)+, $GDOAT ;1S OP COUNT AS EXPECTED?
2658 014530 0C1407 BEQ 254
2659 014532 26%:
014532 012737 015700 044746 MOV SDTCXMT7,EMADR  ;;\\
014540 012737 045206 044752 MOV &NOSIG,ESADR :: >> ERROR 106, CONTENTS OF DTC NOT CORRECT AFTER EOP
014546 104106 ERROR+106 iil/
2660 014550 020427 014754 254: ce R4,40TCX01 H
2661 014554 (.. ‘f1 BLT 24
2662 014556 022703 014640 cHe #104,R3 ;HAVE BOTH CHANNELS BEEN TESTED?
2663 014562 001004 BNE 274
2664 014564 005037 174454 CLR *#CMDR ;RESET CHIP
2665 014570 000137 015742 JHP DMAEND
2666 014574 012737 014632 001412 27%: MOV #9$,34TSTLOC ;LOAD CHANNEL 2 COMMAND POINTER
2667 014602 012737 014646 001414 MOV #114,89TSTLOC.2 ;LOAD CHANNEL 2 REGISTER POINTER
2668 014610 012737 014406 000214 MoV w224, 34#0MAV ;LOAD CHANNEL 2 INTERRUPT HANDLER
2669 014616 012700 000062 MOV #'2,R0 ;
gg;g 014622 000620 BR 14
2672 014624 84: ;CHANNEL 1 COMMANDS
2673 014624 000062 .WORD 62 ; SET_CIE COMMAND.
2674 014626 000240 .WORD 240 ; START CHAIN COMMAND.
2675 014630 000054 .WORD 54 : CLEAR IUS AND IP COMMAND.
2676 014632 94: ;CHANNEL 2 COMMANDS
2677 014632 000063 .WNRD 63 ; CHANNEL 2 TNTFRRUPT ENABLE
2678 014634 000241 .WORD 241 ; CHANNEL 2 ST"%: CHAIN COMMAND
2679 014636 000055 .WORD 55 ; CLEAR_INTERRUPT UNDER SERVICE & ...
2680 ;i ...INTERRUPT PENDING CHANNEL 2
2681 014640 10¢: ;CHANNEL 1 DTC REGISTERS
2682 014640 174412 .WORD 174412 ;DTC CHANNEL 1 CURRENT ADDRESS REG A
2683 014642 174402 LWORD 174402 ;DTC CHANNEL 1 CURRENT ADDRESS REG B
2684 014644 174462 LWORD 174462 ;DTC CHANNEL 1 CURRENT OP COUNT
2685 014646 11%: ;CHANNEL 2 DTC REGISTERS
2686 014646 174410 .WORD 174410 ;DTC CHANNEL 2 CURRENT ADDRESS REG A
2687 014650 174400 LMORD 174400 ;DTC CHANNEL 2 CURRENT ADDRESS REG B
"'"6?) 014652 174460 .WORD 174460 ;DTC CHANNEL 2 CURRENT OP COUNT
2690 014654 015214 000000 EOPTBL: DTCXM1, O
2691 014660 015264 000000 DTCXM2, O
2692 014664 015334 000000 DTCXM3, O
2693 014670 015403 000000 DTICXMA, O
2694 014674 015214 061024 170002 DTCXM1, BUFR1+.2, 170002, 3
2695 014704 015264 061024 170002 DICXM2, BUFR1+2, 170002, 3
2696 014714 015334 061024 177572 DTCXM3, BUFR1+2, 177572, 3
2697 014724 015403 061024 177572 DICXM4, BUFR1+2, 177572, 2
2698 014734 015452 061024 177572 DICXM8, BUFR1+2, 177572, 3
5933 014744 015532 061024 177572 DTCXM9, BUFR1.2, 177572, 3
2701 014754 DTCX0L: ; This transaction will try to transfer to a non-existant locel
2702 ; memory location. Expecting an EOP. Check that the Chain Abort and
2703 ; the No Auto-Reload or Chain bits are set.
2704 014754 001762 <CARA ! CARB ! BARA !BARB ! COP !B0P UL E > ;Chain reload word
2705 014756 000000 061022 0,BUFR1 ;Current Adar:-s Register A (dme source)
2706 014762 037420 170000 37420,170000 ;Current Address Register B (dms destination-- hold)
2707 014766 000004 4 iCurrent op-count
2708 014770 000000 061022 0,BUFR1 ;Base Address Register A
2709 014774 037420 170000 37420, 170000 ;Base Address Register B
2710 015000 000004 4 ;Base op-count
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015002 000030 003340

T6

2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
274)

2762
2763
2764
2765
2766
2767

015006
015010

015014

015014
015016
015022
015026
015030

015046

015066
015070

015074
015076
015102
015106
015110

015114
015116
015122
015126
015130

015154
015156
015162
015166
015170

000002
000030

001762
177420

177420

000030

000002
000030

001602
000000
037400
000004
000030
001602
000000
037400
000004
000030
001602
000000
177400
000004
000030
001602
000000
177400
000004
000030
001602
000000
177400
000004
000030

001360

177570
061022

177570
061022

003340

001360

061022
170000

001340
061022
170000
001360
061022
177570
001340
061022
177570
001360
061022
177570
001350
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30,3340 ;:Channel mode register

; This transaction will try to transfer from a non-existant local
;: memory location.
2 ;:Chain reload word

30,1360 ; <SWR!HM> , <RELEOP!ITC!IEOP !+ LIP>;Channel mode register

;Try some transfers to the GQbus
CHNQ10: ; This transaction will try to transfer from a non-existant Q bus

; 170 location.

<CARA!CARB !BARA!BARB ! COP ! 80P !MODE > ;:Chain reload word
177420,177570  ;Current Address Register A (dma source-- hold)
0,8UFR1 ;Current Address Register B (dma destination)
4 ;Current op-count

177420,177570  ;Base Address Register A (dma source-- hold)
0,BUFR1 ;Base Address Register B

4 ;Base og-count

30,3340 ;Channel mode register

; This transaction will try to transfer to a non-existant Q bus

; I/0 location.
2 ;Chain reload word
30,1360 ;Channel mode register

;CHECK THE CONTENTS OF THE CURRENT ADDRESS REGISTERS AND OP COUNT AFTER
;A TRANSFER THAT RESWLTS IN A TIME-QUT

<CARA!CARB ! COP MODE> ;Chain reload word

0,BUFR1 ;iCurrent Address Register A (dma source)

37400, 170000 ;Current Address Register B (dma destination-- hold)
4 ;Current op-count
<SWRQ!HM> ,<ITC!IEOP! TRWW!INTLV>

<CARA ! CARB ! COP ! MODE > iChain reload word

0,BUFR1 iCurrent Address Register A (dma source)
37400,170000 ;Current Address Register B (dma destination-- hold)
4 ;Current op-count .
<SWRQ'HM>, <ITC!IEOP! TRWW! INTLV!FLIP> ;channel mode register

<CARA ! CARB ! COP ' MODE> ;Chain reload word

0,BUFR1 ;Current address register a
<QBUSIN!37400>,177570  ;Current ess register b
4 ;Current operation count
<SWRQ!HM> , <ITC!IEOP! TRWW!IINTLV>

<CARA ! CARB ! COP !'MODE > ;Chain reload word

0,BUFR1 ;Current address register a
<QBUSIO0!37400>,177570  ;Current 88 register b

4 ;Current ration count .
<SWRQ!HM>, <ITC!IEOP! TRWM! INTLV!IFLIP> ;channel mode register

<CARA ! CARS ! COP ! MODE > ;Chain reload word
0,BUFR1 ;
<QBUSIO!37400>,177570 ;

4
<SWRQ!HM> , <ITC!IEOP ! TRFUNL 'INTLV>

;che~nel mode register

;channel mode register
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16 DMA FACILITY AMZ80:-
2768
2769 015174 001602
2770 015176 000000 061022
2771 015202 177400 177570
2772 015206 000004
2;72 015210 000030 001370
277
2775 015214 103 110
2776 015264 102 110
2777 015334 103 110
2778 015403 103 110
2779 015452 103 110
2780 015532 103 110
2781 015612 040 105
2782 015651 040 105
g;gz 015700 103 117
2785 015742 012737 002542
2786 015750 005037 174454
2787 015754 000400
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DTCKM1:
DTCXM2: .
DTCXM3: .
DTCXM4: .
DTCXM8: .
DTCXM9: .
DTCXMS: .
DTCXM6: .
DTCXM7: .

.EVEN

DMAEND :

<CARA ! CARB ' COP ' MODE » ;Chain reload word

0,8UFR1

;ésusm:suow 177570 ;
<SWRQ!HM> , <ITC!'IEOP ! TRFUNL !INTLVF 3 >

.ASCIZ

/CHAN X DMA XFER LOCAL MEM => L OCAL NXM/<CRLF>

/CHAN X DMA XFER LOCAL NXM => LOCAL MEM/<CRLF>

/CHAN X DMA XFER LOCAL MEM -=> QBUS NXM/<CRLF>

/CHAN X DMA XFER QBUS NXM => LOCAL MEM,<CRLF>

/CHAN X DMA FUNNEL XFER - LOCAL MEM => QBUS NXM/<CRLF>
/CHAN X DMA FUNNEL XFER - QBUS NXM => LOCAL MEM/<CRLF>
/ EXPECTED E0P _ON DMA TRANSFER/<CRLF>

/ EXPECTED CHAIN ABORT/<CRLF>

/CONTENTS OF DTC NOT AS EXPECTED/<CRLF>

#DISMISS,DMAV  ; RESTORE VECTOR.
a#CMDR ;RESET DTC CHIP
TST7 ; sNEXT TEST.
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T7 Q BUS INTERFACE
2789 R L Ty Y T T e T e I ey,
;»TEST 7 Q@ BUS INTERFACE
s i REERRBAR AR ARAEEEEE AL RRE AR R AR B AER AR SRR ERX AR B EARE AR AR SR AR SR
015756 000004 15T7:  SCOPE
015760 032737 000340 177524 BIT 2340, ,382CSRC  ;: 1S THE ID SWITCH IN POSITIONS O OR 1?
015766 001410 BEQ 30044 ;s SKIP THIS TEST IF IT IS
015770 012706 001100 MOV #STACK, SP ;i SET A CLEAN STACK.
015774 012737 177777 002426 MOV 8 1,TRAPAX ;s DISMISS BUS-ERRORS.
016002 005037 044742 CLR EMPRE ;3 CLEAR ERROR PREFIX.
016006 000402 BR 300454 ;: SKIP NEXT.
016010 000137 022134 300444: JP TST10 ;: BYPASS.
016014 104415 016022 300454%: TSNAME, .+4 ;s PRINT TEST NUMBER AND NAME.
016020 000411 BR 300464 ::.-.AND SKIP OVER THE ASCII.
016022 040 040 121 23252 \  Q-BUS INTERFACE\
2790 016044 300464 :
2791 ; TEST THE UPPER ADDRESS BITS 16 THRU 21 ON THE QBUS INTERFACE.
2792 ;FIRST WRITE TSTLOC IN QBUS MEMORY WITH ALL ONES. THEN ATTEMPT TO
2793 ;WRITE ZEROS TQ TSTLOC IN QBUS MEMORY, BUT THIS TIME WITH ONE OF
2794 : THE ADDRESS BITS 16 THRU 21 SET. IF TSTLOC IS CLEAR AS A RESULT
g;gg OF THIS WRITE THEN THE ADDRESS BIT DID NOT GET WRITTEN ONTO THE BUS.
g;g; ;FIRST LET'S MAKE SURE THAT WE HAVE MORE THAN 16 QBUS ADDRESS BITS.
2799 016044 013701 177522 MoV F(2CSRB,R1 ;GET BUS SIZE BITS IN K2CSR8
2800 016050 032701 000004 BIT #81702,R1 ; ISBIT Q2 = 1
2801 016054 001415 BEQ 1044 i  NO, BRANCH
2802 ;COMES HERE IF BIT 02 IS =1
2803 016056 032701 000002 BIT #B8IT01,R1 ; ISBITO1 =1
gggg 016062 001405 BEQ 1024 ; NO, BRANCH
2806 016064 105¢: ;COMES HERE IF BIT 02 =1 AND BIT 01 =1, OR IF BIT 01 =0 AND BIT 02 « 0
2807 ; INDICATES A 22 BIT JUMPER CONFIGURATION.
2808 016064 012704 000026 MoV @22..R4 :THEN IT'S A 22 BITTER
2809 016070 012703 000006 MOV #6,R3 ;INIT LOOP COUNTER
2810 016074 000416 BR 1064
2811 016076 1024: ;COMES HERE IF BIT 01 = O AND BIT 02 = 1.
2812 ; INDICATES AN 18 BIT JUMPER CONFIGURATION.
2813 016076 012704 000022 MOV ¢18..R4
2814 016102 012703 000002 MOV ¢2,R3 ;INIT LOOP COUNTER
2815 016106 000411 BR 1064
2816 016110 104¢:  ;COMES HERE IF BIT Q2 = O
2817 016110 032701 000002 8IT #B81T01,R1 i ISBIT Ol = 1
2818 016114 001763 BEQ 1054 NO, BRANCH
2819 ;COMES HERE IF BIT 01 = 1, BIT 02 = 0.
2820 : INDICATES A 16 BIT JUMPER CONF IGURATION
2821 016116 <Cl12704 000020 MOV 916, ,R4
2822 016122 020437 050736 ce R4, . ABUSW ;D0ES IT MATCH WHAT ARSITER SAYS?
2823 016126 001413 BEQ 1004 ; 16 BIT BACKPLANE.
2824 016130 000403 B8R 103¢ ;NO, FLAG ERROR
2825 016132 020437 050736 106$: CMP R4, .ABUSM :DOES THIS MATCH WHAT ARBITER SAYS?
2826 016136 001411 BEQ 101¢
2027 C16140 012737 o16604 044786 U MOV GCNFGER.EMADR  :i\\
016146 012737 016536 044752 MOV  #CNFGO1,ESADR  ;; >> ERROR 107, NUMBER OF ADORESS BITS CONFIGURED WRONG

016154 104107 ERROR+107 ii//
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016156
016162
016166

016316
016324
010332
016340
016346
016352
016360
016366

016370

016376
016400
016406
016414
016416

016420
016426
016430
016436
016444

016446

2880 016464

000137
012704

022737

001423
012737
012737
104110
000413

032737

017106
000020
177777
001414
001416

000400
017044
174454

177777

016654
016572

000002

017004
045206

001414
017044

017044
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001412

001414

044746
044752

174454

044746
044752

.3 Apr 86 14:11

Page 77

;INIT R4 WITH FIRST BIT TO BE TESTED
;MAKE TSTLOC = -1

;MAKE TSTLOC+2 = Q

;MAKE TSTLOC.4 = O

; INIT R2 WITH ADDRESS BIT 16 =1
;LOAD SEGMENT FIELD OF CHAIN

;RESET DTC CHIP

;ENABLE DTC. NO CPU INTERLEAVC

;LOAD CHAIN ADDRESS

;:DON‘T ALLOW INTERRUPT FROM DTC
;ISSUE START CHAIN COMMAND CH2
;SAVE VECTORS

;SETUP INTERRUPT HANDLER FOR DMA

;:LOAD CHAIN ADDRESS

;ENABLE CH2 INTERRUPT

;CLEAR SACK TIME-OUT BIT

;SET PRIORITY LEVEL TO ZERO

;ISSUE START CHAIN COMMAND CH2
:ISSUE SET SOF TWARE REQUEST COMMAND
;WAIT FOR INTERRUPT

:CU‘fS HERE AFTER TRANFER FROM QBUS MEMORY TO TSTLOC+4

;IS K2 TSTLOC+2 = -17 IT SHOUWD BE.

; IF NOT_THEN EITHER THE ADDRESS

; BIT IS BAD OR THE BACKPLANE DOES
NOT SUPPORT 22 BIT ADDRESSES.

BRANCH IF 0K

:BAIL OUT

:CUfS HERE IF EOP (NXM) OCCURS ON TRANFER TO @ BUS MEMORY

:DID EOP _OCCUR?
;ERROR IF NO EOP

AN
i ;> ERROR 111, SHOULD ONLY COME HERE ON EOP

;FAKE AN RTI AND FIX THE STACK
;CLEAR TSTLOC+2

;CLEAN UP

;:ADD 1 TO R4

1008: JP FIN22
101%: MOV #16. R4
MOV $-1,38TSTLOC
CLR 38TSTLOC2
CLR SSTSTLOC -4
MOV #400,R2
BIS R2,AD1621+6
CLR a¢CMDR
MOV 2111,3MMR
CLR a#CHASH
MOV #INITO,3#CHA2L
MoV #CLIE2,3*CMDR
MOV #SCCCH2, 3#CMDR
MOV a=DMAV2, -(SP)
MOV a#DMAV2+2, -(SP)
MOV 3*DMAVL, (SP)
MOV FDMAV1+2, (SP)
MOV #10%,340MAV2
MOV #PR7, IHOMAV2+2
MOV #214,960MAV1
MoV #PR7,3SOMAVL .2
MOV #AD1621 , 3¢CHA2L
MOV #SETIE2, 3¢CMOR
5%: 8IC #BITO5, 3eK2CSRJ
MTPS 20
MOV #SCCCH2, 3¢CMDR
MOV #SSRCH2 , 3¢CMDR
WAIT
21%: cw #-1,3#TSTLOC+2
BEQ 254
MOV #BADBIT, EMADR
MOV #BADBAL ,ESADR
ERROR+110
BR 254
10¢: 8IT 981T01,34STAT2
BNE 254
MOV #00PS , EMADR
MOV @NOSIG,ESADR
ERROR+111
;SET UP FOR NEXT ADDRESS BIT IF ANY
25¢: cHP (SP)+,(SP)+
CLR SOTSTLOC+2
8IC R2,AD1621+6
INC R4
ASL R2
BIS R2,AD1621+6

:LOAD SEGMENT FIELD

i >> ERROR 110, ONE OF THE UPPER ADDRESS BITS 16-21 IS BAD
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2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898

Q-BUS I
016470
016476

016532

016536
016540

016570

016572
016574
016600
016602

016604
016654
016703
016726
016760
016776
017004

017016
017016
017020
017024
017030
017032

017036
017036
017040
017044
017046
017050
017052
017054

012737
077360

012¢37
012637
012637

104401
013746
104401
104405
104401
000207

010446
104401
104405
000207

000055

016726
016760
050736
016703

016760

016776

001412
001412

000040

001416

100240
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174454

017044

115

122
130

111
103

MoV eCLIPZ,30CMDR ;ISSUE CLEAR INTERRUPT COMMAND
S08 R3,5¢ ;00 IT SIX TIMES FOR 22 8ITS, TMICE FOR
; . .EIGHTEEN.
26%: MOV (SP)+ ,DMAV1.2 :RESTORE THE VECTORS
MOV (SP)+,DMAV]

MOV (SP)+,DMAV2+2
MOV (SP)+,DMAV2

8I1C ¢1C<QBMEM!HOLD>,AD1621+6 ;CLEAN UP
CLR FCHOR ;RESET DTC CHIP
JP FIN22 ;SKIP OVER CHAIN TABLES
;ERROR ROUTINES
CNFGO1: MOV R4,-(SP) ;PUSH NUMBER OF ADDRESS BITS KXJ IS JAMPERED FOR
TYPE » JMPSAY : TYPE MESSAGE
TYPDS ; TYPE DECIMAL NUMBER
TYPE ADRBIT
MOV .ABUSW, -(SP) ;PUSH NUMBER OF ADDRESS BITS ARBITER SUPPORTS
TYPE ., ARBSUP ; TYPE MESSAGE
TYPDS ; TYPE DECIMAL NUMBER
TYPE , ADRBIT
RTS PC
BADBAL : MOV R4, -(SP) ;PUSH NUMBER OF BAD ADDRESS BIT
TYPE ,BIT ; TYPE MESSAGE
TYPDS ; TYPE DECIMAL MUMBER
RTS PC
:ERROR MESSAGES
CNFGER: .ASCIZ /NUMBER OF ADDRESS BITS CONFIGURED WRONG/

BADBIT: .ASCIZ /BAD Q-BUS ADDRESS LINE/

ARBSUP: _ASCIZ <CRLF>/ARBITER SUPPORTS /
JMPSAY: .ASCIZ <CRLF>/KXJ11-CA CONFIGURED FOR /
ADRBIT: .ASCIZ / ADDRESS BITS/

BIT: .ASCIZ / BIT /

00PS: .ASCIZ /DTC ERROR/

.EVEN

:DHA CHAIN TABLES FOR TESTING ADDRESS BITS 16-21

INITO: WRITE Q BUS MEMORY LOCATION WITH -1
<CARA { CARS ! COP tMODE > ;CHAIN RELOAD WORD
<K2MEM!HOLD>, TSTLOC ;CARA  (SOURCE)
<QBMEMIHOLD> , TSTLOC .Eﬁ (DEST)

1 H
<SWRQ!'HM> , <TRWAM!BUSHOG> ;MODE
ADl621: ;CHAIN TO START TEST OF QBUS BITS 16 THRU 21
RELOAD WORD

<CARA!CARB!COP!IV!MOOE> ;CHAIN
<K2MEM!HOLD>,TSTLOC+4  ;CARA  (SOURCE) WRITE O

<@QBMEM!'HOLD>

JMORD  TSTLOC ;:CARB  (DEST)
2 ;COP

DMAV2

; IV
<HM>, <IEQOP!CTC! TRWM ! BUSHOG> ;MODE-- NEEDS SOF TWARE REQ TO GO
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2938 017060
2939 017060
2940 017062
2941 017066
2942 017072
2943 017074
2944 017076
5945 017102

946
2947 017106

001412
001414

001040
017036
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READO:

FIN22:

;READ ADDRESS TSTLOC IN QBUS MEMORY
<CARA!CARB ! COP ! IV !MODE ¢ CHAD > z(S:HAINEi;ELOAD WORD

<QBMEM!HOLD >, TSTLOC
IK2'£H!!-0.D>.TSTL0Co2
DMAV1

; IV
<SWRQ'HM>, <ITC! TRWM ! BUSHOG >

0,AD1621

;CARA
-CARB (DEST)
;COP

; MODE
;CHAIN ADDRESS
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017106
017106
017114
017120
017122
017124

017126
017132
017140
017146
017154
017156

017160
017166
017170
017176

170000
170020

012737
005737
100401
000441
005000

005037
012737
012737
032737
001001
077005

032737

000111
050760

174446
017200
000240
000001

000002
000001
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174470

174442
174454
174456

174456
050760

@BE1=17

0000

@BE2=170020
;@BUS EXERCISER TESTS FOR THE K2

;LOOK FOR 18 AND/OR 22 BIT Q BUS EXERCISER. THE 18 BIT QBE IS EXPECTEC 10
;BE CONFIGURED FOR AN ADDRESS OF 770000. THE 22 BIT QBE IS EXPECTED TO BE
;BE CONFIGURED FOR AN ADDRESS OF 17770020. BOTH QBES SHOULD BE AT A HIGHER

; INTERRUPT PRIORITY THAN THE K2 UNDER TEST. IN OTHER WORDS THEY SHOUWLD BE
$INSTALLED IN THE BACKPLANE SO THAT THEY ARE BETWEEN THE ARBITER CPU AND THE

;K2 UNDER TEST.
;Definitions for QBE CSR1 bits
WRD= 1 ; WORD TRANSFER
BYT= 0 BYTE TRANSFER
HD= 0 ;HOLD DATA
RR= 2 ;ROTATE DATA RIGHT
RL= 4 ;ROTATE DATA LEFT
LN= 6 ;LOAD NEW DATA
DR= 0 ;:@BE DATA REGISTER IS DATA SQURCE
AD= 20 ;@BE ADDRESS REGISTER IS DATA SOURCE
HOG= 0 ;HOG MODE
B1= 40 ;ONE TRANSFER PER DMG
B2= 100 ; TWO TRANSFERS PER DMG
B4-= 140 ;FOUR TRANSFERS PER DMG
DATIO= 200 ;DATIO TRANSFER
DIN= 400 ;DATA IN TO QBE TRANSFER
o0UT= 600 ;DATA OUT FROM QBE TRANSFER
;QBE CSR2 bit definitions
GO= 1 sSET GO BIT
IRQ4= 2 ;ENABLE INTERRUPT PRI 4
IR@S= 4 ;ENABLE INTERRUPT PRI S
IRQ6= 10 ;ENABLE INTERRUPT PRI 6
IRQ7= 20 ;ENABLE INTERRUPT PRI 7
Al6= 40000  ;ASSERT ADDRESS B8IT 16
Al7s= 100000 ;ASSERT ADDRESS BIT 17
QBETST:
MOV #111,30MR ;Load DTC master mode register
TST QBE18 Is there a q bus exerciser
gSI ggs iDon't know, go find out
S04 : CLR RO ;Init RO
;...no CPU interleave
CLR SOCHALH
MOV 9244, 80CHALL ;Load chain address register
MOV 4SCCOHL , aeCMDR Issue start chain ¢
10¢: BIT #BIT00,30STATL Has TC bit set?
BNE 11%
508 RO,104 ;Loop control
11$: S&T ﬁITOl.GOSTATl ;Was EOP received?
MOV #1,90QBE18 ;SET FLAG INDICATING THAT A QBE IS PRESENT
BR 24 ;

;Command chain to check for GBE at location 170000
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017200
017202
017206
017212
017214
017216

017222

017226
017232
017234
017236
017240
017244
017252
017260
017266
017270

017272
017300
017302
017310

017312
017314
017320
017322

017326
017332

017412
017416
017422

017424
017432

001606

032737
001012
012737
000410

000602
177400
000001
000030

005037

033737
001404
004737
000137
032737
001404
004737
000137
032737
001402
004737
000137

004737
004737
000207

012737
012737

001410
170000
000140
050760

050756

174446
017312
000240
000001

000002
000001

170020
000140
050756
050760
017412
021000
000001
017442
021000
000001

017424
021000

017442
017424

170022
017670
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Load chain address register
:Issue start chain command

;rs EOP been received?
:SET FLAG INDICATING Q22 PRESENT

;Destination is the @ bus exerciser on the LSI bus.

:NO @22 BUS EXERCISER PRESENT

; ARE BOTH QBES PRESENT?

;GO TEST ALL QBE FUNCTIONS

;GO TO END OF PASS AFTER QBE TESTS

;1S THERE AN 18 BIT QBE PRESENT?

;G0 DO 18 BIT @BE TESTS ONLY

;GO TO END OF PASS AFTER 18 BIT QBE TESTS
;IS THERE A 22 BIT QBE PRESENT?

:60 DO 22 BIT GBE TESTS ONMLY
;GO TO END OF PASS ROUTINE

;@BE 22 STARTING ADDRESS

244 : 1606 ;:Chain load word
20, SOURCE ;hold source
17740G,QBE1 idestination is the Q bus exerciser on the LSI bus
1 ;operation count
DMAV ; interrupt vector
20,140 ;ichannel mode register
1%: CLR J4QBE18 :NO 18 BIT QBE PRESENT
;1S THERE A @22 BUS EXERCISER PRESENT?
2%: T1ST @BE22
B8MI 514
BR 44
S1%: CLR RO Init RO
CLR 3#CHALH
174442 MOV #254% ,39CHALL
174454 MOV #SCCCH1 , 3#CMDR
174456 20%: gﬁg 3?{T00.8#STAT1 Has TC received?
S0B RO, 204 ;Loop control
174456 21%: 81T #8ITO01,34#STAT1
BNE 34
050756 MOV £#1,094Q8E22
BR 44 :
;Command chain to check for QBE at location 170020
25¢: ;Chain load word
177400 ,QBE2
1 ;Og count )
30,140 ;channel mode register
3s: CLR a¢QBE22
050756 4% BIT a9QBE18, 38QBE22
8EQ 5S4 ;BRANCH IF NQT
JSR PC,Q1822
JP QBEFIN
050760 S%: BIT #81700,a34QBELS
BEQ 63 ;BRANCH IF NOT
JSR PC.Q18BEX
JP QBEFIN
050756 64%: BIT #BIT00,30QBE22
BEQ 74 ;BRANCH IF NOT
JSR PC,Q22BEX
74: JP QBEFIN
Q1822: JSR PC,Q18BEX
JSR PC,Q22BEX
RTS pPC
;SUBROUTINE TQ INITIATE DMA TRANSFERS TO/FROM THE QBUS EXERCISERS
017656 Q22BEX: MOV #QBE2+2,BEGO+ 10
174442 MOV SQBCHNZ , 3#CHALL ;:LOAD CHAIN ADDRESS




Fo7
KXJ11 CA FUNCTIONAL TEST
17 Q-BUS INTERFACE

017440
017442
017450

000406
012737
012737

170002
017716

005037
012737
012737
012737
000240
042737
012737
004737

005000
077001
012737

174446
000001
020601
045206

000040
000240
017572

017456
017462
017470
017476
017504

017744
020513
045206

000240
017572
017570

017572

017572
017600
017602
017610

014000
000002

032737
001774
032737
001402

017612
017614
017616

104112
000001

020451
045206

001410

000140

017670
017672
017676
017702 7
017704
017706
017712

017770
170020

100140
017646
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BR @BEXER
017656 Q18BEX: HOV #QBE1+2,0BEGD+10 ;:SET UP FOR QBE 18 TESTS
174442 SQBCHN3 , 3aCHAIL
sFIRST LOAD THE QBUS EXERCISER WITH DESIRED PARAMETERS, AND THEN
;TELL IT TO GO EXECUTE THE OPERATION
QBEXER: CLR FOCHALH ;CLEAR CHAIN ADDRESS SEGMENT/TAG
001410 MOV £1,39S0URCE
044746 MOV #BDQXFR.EHADR s; SET ERROR MESSAGE. ..
044752 MOV ONOSIG,ESADR :i...AND SIGNATURE POINTERS...
is...ERROR WILL BE CALLED LATER.
177540 B8IC #BIT0S, 3K2CSRY ;CLEAR THE SACK TIME-QUT BIT
174454 MOV #SCCCH]1 ,34CMDR ;ISSUE START CHAIN COMMAND
gfg SC.1$ ;CHECK THAT TRANSFER WAS SUCCESSFUL
S0B RO, . ;GIVE IT TIME
;NOW CHECK THE RESULTS OF THE TRANSFER
174442 SQBCHNA , 36CHALL
044746 HOV SDMA4 , EMADK ;; SET ERROR MESSAGE .
044752 MOV GNOSIG.ESADR ...AND SIGNATURE POINTERS...
NOP ::...ERROR WILL BE CALLED LATER.
174454 MOV #SCCCH1 , a3#CMDR H
JSR PC,13%
1S
1%: ;SUBROUTINE TO CHECK STATUS OF DMA TRANSFER
174456 géa f%4000.8#STAT1 ;DID TRANSFER FINISH
174456 BIT #EOP ,34STATL ;WAS THERE AN NXM?
BEQ 24 N
i: >> ERROR 112, BAD TRANSFER
BR ERROR;%IZ s3//
174456 2%: gﬁg gIC.SOSTATl ;:DID TRANSFER COMPLETE SUCCESSFWLLY?
044746 MOV ®DMA3Z, EMADR FPENY
044752 MOV &NOSIG,ESADR ;s >> ERROR 113, INCOMPLETE TRANSFER, EOP!TC NOT SET
ERROR+113 i://
3¢: RTS PC
;Command chain to tell the gbe to start operation
@BEGO: <CARA!CARS'!COP'IVMODE> ;Chain load word
20, SOURCE shold source
177420
0 ;REPLACE ZEROC WITH ADDRESS OF QBE CSR 2
;Operation count
DMAV :
<SWRQ!HM> , <TRWW!INTLV>
QBCHN2: 1607 ;Chain load word
0,QBETO1 ;Source is
177400.QBE2 ;Destination is the q22 bus exer~ ser
;Load Seven words
DH ;DMA vector
<SWRQ!'HM>, <CTC!TRWM! INTLV)
0,QBEGO ;Chain address
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3124

3125

3126 017716
3127 017720
3128 017724
3129 017730
3130 017732
3131 017734
3132 017740
3133

3134

3135

3136 017744
3137 017746
3138 017752
3139 017756
3140 017760
3141 017764

3143 017770
017770
017772
017774
017776
020000

3144 020006

3145 820024

3154 020252
3155 020303
3156 020336
3157 020413
3158 020451
3159 020513

001607

000000
177400
007
Acid

017770
170000

100140
017646

061022
061022

000000
000344
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;Comand chain to load GBE with data.

QBCHN3: 1607 ;Chain load word
0,@BETO1 ;:Source is
177400,QB8E1 :Destination is the ql8 bus exerciser
7 ;Load Seven words
DMAV ;DMA vector
<SWRQ'HM> , <CTC!TRWWIINTLY>
0,QBEGO ;Chain address

Comond chain to transfer and search from Q bus memory to IOP memory.
;Will search for end of data pattern 125252.

@BCHN4: <CARA!CARB!COP ! PATMSK ' MODE > ;CHAIN | OAD WORD
<QBMEM!UP> ,BUFR1 ;LSI MEMORY
0,BUFR1 ; JOP MEMORY IS DESTINATION
1000 ;0P COUNT
125252.0 ;PATTERN /MASK
31,344 ; <SWRQ!HM!SNM> , <INTLV, STWW>
@BETO1:
WRD'HD!DR!B1!DOUT ;DATA FOR FIRST CSR
0 ;DATA FOR SECOND CSR
BUFR1 ;DMA TRANSFER ADDRESS
-1000 ;WORD COUNT
125252 ;DATA FOR QBE DATA REG
0 ;sLATENCY COUNTER/ READ ONLY
0 ;MAX VALUE LATENCY COUNTER
QBETO2:
WRD *AD 'HOG ' DOUT ;DATA FOR FIRST CSR
400 ;DATA FOR SECOND CSR
TSTLOC ;DMA TRANSFER ADDRESS
-100000 ;WORD COUNT
0 ;DATA FOR QBE DATA REG
0 ;LATENCY COUNTER/ READ ONLY
0 ;MAX VALUE LATENCY COUNTER
QBETO3:
WRD ' AD 'HOG ! DOUT ;:DATA FOR FIRST CSR
400 ;DATA FOR SECOND CSR
TSTLOC+2 ;DMA TRANSFER ADDRESS
-100000 ;WORD COUNT
0 DATA FOR QBE DATA REG
0 LATENCY COUNTER/ READ ONLY
0 :MAX VALUE LATENCY COUNTER

SASCIT ERROR MESSAGES

123 DMAL: .ASCIZ /BUS TIME-QUT AT DMA CONTROLLER /

101 DMAC1: .ASCIZ /CHAN X (LOCAL => LOCAL)/<CRLF>

101 DMAC2: .ASCIZ \CHAN X (LOCAL(I/0)=> LOCAL)\<CRLF>

101 DMAC3: .ASCIZ /CHAN X (LOCAL => Q-BUS)/<CRiF>

101 DMAC4: .ASCIZ /CHAN X (Q-BUS => Q-BUS}/< PRI+ .

101 DMACS: .ASCIZ /CHAN X (Q-BUS => LOCAL)/<CRLF>

101 DMAC6: .ASCIZ \CHAN X (Q-BUS I/0 =>LOCAL\<CRLF>

101 DMAC7: .ASCIZ /CHAN X (Q-BUS SHARED MEM =>LOCAL SHARED MEM/<CRLF>
041 DMA2:  _ASCIZ /TC!EOP INTERRUPT_NOT RECEIVED/

101 DMA3:  _ASCIZ /DMA INCOMPLETE, TC!EOP BOTH CLEAR/

101 DMA4:  _ASCIZ /DMA INCOMPLETE, EOP SET (BUS TIME-OUT)/
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3160 020562 104 115 101 DMAS: .ASCIZ /DMA DATA ERROR/

3161 220601 200 102 101 BDQXFR: .ASCIZ <CRLF>/BAD TRANSFER TQ QBUS/

3162 020627 123 101 103 SACKTO: .ASCIZ /SACK TIME-OUT BIT NOT SET/

3163 020661 105 117 120 EOPER: .ASCIZ /EOP NOT SET BY SACK TIME-QUT/

g%gg 020716 104 124 103 SQSEER: .ASCIZ /DTC CONTENTS NOT AS EXPECTED AFTER SACK TIME-OUT/
3166 021000 QBEFIN:
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3168
3169 021000
3170 021006

31N
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183

3184 ¢

3185
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203

3
3222

021010

021014
021014
021020
021024
021026
021030
021034
021036

021102

021106
021114
021122
021126

021242
021250

021256
021262
021264

021270
021276

032777

012701
01270%

00500

010321
062703
077204
012702
012722
005022
012722
012722
012722

012737
012737
004737
102767
012702
012737
012737
004737
102767
005737
001007
042737
022737
001412
077224
012737
012737

012737

004737
102761
004737

012737
012737

010000
021754

061022
010000

000002

001412
177777

125252
052525
063636
036363
174454

000111
174444

021356
000241
021512

000020
021416
00241
021512

001412
177770
000004
021756
045206
021754
021476
021502

021436
000241

021512
021622

021504
021510
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160132

174470

174440
174454

174440
174454

001414
001414

044746
044752

021442
021462
174440
174454

021442
021462

NOW SEEB%F THERE IS A KNOWN GOOD IOP IN THE SYSTEM

#B8IT12,35WR ;IS THERE A KNOWN GOOD IOP
BNE %DSIOP

JP OPEND
;KNOWN GOOD IOP MUST BE SET TO ID* 1S5S AND RESIDE AT ADDRESS 1775740
:BOOT/SELF TEST SWITCH SHOWLD BE SET TO S OR 6.
GD$IOP: HéNIT SOME STUFF IN LOCAL MEMORY.

199%:

CLR 2H
1INIT QBUS MEMORY WITH KNOWN DATA
200$:
210%:
212%:

2144:

#BUFR1 ,R1 H
MOV #4096. ,R2
CLR R3
MOV R3,(R1)+ H
ADD #2.,R3

S08B R2,199$

MOV #TSTLOC,R2 :INIT MORE MEMORY LOCATIONS

MOV £#125252,(R2)+

MOV #52525,(R2)+

MOV #63636,(R2)+

MOV #36363,(R2)

CLR 3¢CMDR ;RESET THE DTC

MOV #111,38MR ;LOAD DTC MASTER MODE REGISTER
aeCHA ;CLEAR CHAIN ADDRESS SEGMENT/TAG

#230% ,34CHA2L  ;LOAD CHAIN ADDRESS
HOV #SCCCH2,3¢CMDR  ;ISSUE START CHAIN COMMAND
JSR P%.CH2S1A ;

1
MOV #20,R2 ;GIVE THE KNOWN GOCD IOP 16 CHANCES

MOV #2508, @9CHA2L  :LOAD CHAIN ADDRESS
MOV #SCCCH2,30CMDR  ;ISSUE START CHAIN COMMAND
JSR PC,CH2STA
8vs 200¢ ;: TRY AGAIN IF V BTT IS SET
;Taf'é ESE%OC HAS TPRO OF THr «<HOWN GOOD IOP = ZERO?
1
8IC #1C7,7STLOC+2 STRIP OFF NON-STATUS BITS
gﬂz g?&ISTLOC‘Z ; IS KNOWN GOOD IOP WAITING FOR A Q-BUS COMMAND?
E

:NO. TRY AGAIN UP TO 16 TIMES

AN
MOV SNOSIG, ESADR :; >> ERROR 114, NO RESPONSE FROM KNOWN GOOD IOP
ERROR+114 s://
IOPEND

JHP

MOV #2554 ,2514+4 H

MOV #2554+4,2514+24 ;

MOV #2514,96CHA2L  :LOAD CHAIN_ADDRESS

MOV #5CCCH2, 3¢CMDR .;,SUE START CHAIN COMMAND THAT WILL
;LUAD KNOWN GOOD IOP TPRS 2 & 3 WITH LOAD

;PARAMETERS AND THEN COMMANG IT 7O DO A

JSR PC,CH2STA :DHA LOAD
8vVS 2144 :TRY AGAIN IF SACK TIME OUT OCCURRED

JSR PC, TPRCHK
;KNOWN GOOD IOP HAS NOW BEEN INITIALIZED

211¢:

MOV #2564 ,2514+4 H
MOV #256$+4,251%+24 ;
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3223 021304
3224 021312
3225 021320
3226 021324
3227 021326

3232 021352

3234 021356
3235 021356
3236 021360
3237 021364
3238 021370
3239 021372

3242 021376
3243 021400
3244 021404
3245 021410
3246 021412

3248 021416
3249 021416
3250 021420
3251 021424
3252 021430
3253 021432

3255 021436
3256 021436
3257 021440
3258 021442
3259 021444
3260 021450
3261 021452

3264 021456
3265 021460
3266 021462
3267 021464
3268 021470
3269 021472

3271 021476

1506
3276 021510
3277
3278 021512
3279

012737
012737
004737
102761
004737
012737
012737
004737

000137

001602
000000

100000
010000
000030

001602
000000
100000

000004
000030

001602
177400
000000
000002
000030
001602
000000
021476
177400
000002
000030
001602
000000
021502
177400
000001
000030
022054
100000
000002
022114

100000
000002

021436
000241
021512
021622
017744
000241
021512

021754

061022
061022

100140

001416
001416

000140

175740
0C1412

000140

175744
100140

175740
000140

MACRO Y05.02

174440
174454

174440
174454

220%:
230%:
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MOV #2514.98CHA2L  :LOAD CHAIN ADDRESS
MOV #SCCCH2,3%CMDR  :ISSUE START CHAIN COMMAND

JSR PC,CHeSTA

BVS 211¢

JSR PC, TPRCHK

MOV SQBCHNA , 30CHA2L ;CHECK THAT TRANSFER COMPLETED
MOV 2SCCCH2,8%CMDR  ;ISSUE START CHAIN COMMAND
JSR PC,CH2STA

JP IOPEND

; TRANSFER DATA IN ¢ _OCATIONS TO @ BUS MEMORY
<CARA'CARB ! COP ! MODE >

~K2M 41UP> ,BUFRL

< LMEMIUP> . BUFR1

4096.
<SWRQ!HM>, <CTC! TRWW!INTLV>

; TRANSFER DATA IN K2 LOCATIONS TO QBUS MEM

2504 :

2514:

<CARA!CARB ! Cu¥ {MODE>
<KMEM!UP>, TSTLLC+4
ZWFEH!LP>,TSTLOC¢4
<SWRQ'HM>, <TRWMW!INTLV>

;CHAIN FILE TO READ TPRO AND TPR1 OF KNOWN GOOD IOP

<CARA ! CARB ! COP ! MODE >
<@QBUSION!37400!UP>, 175740 ;ADDRESS OF TPRO IN KGIOP

5K2ﬂEH!UP>, TSTLOC

<SWRQ'HM>, <TRWW!INTLV>

;CHAIN FILE TO LOAD PARAMETERS INTQ TPRS 2 £ 3
<CARA!CARB ! COP tMODE >

<K2MEM!'UP>

LWORD 255¢

<QBUSIO!37400'UP>, 175744

2
<SWRQ!'HM>, <CTC!TRUWW!INTLV>

;ISSUE A DMA LOAD COMMAND

2554

256%:

CH2STA:

<CARA ! CARB ! COP !MODE >
<K2MEM!UP>

JWORD 2554+4
;QBUSIO!37400!UP>. 175740
<SWRQ!'HM>, <TRWW!INTLV>

WORD KG$TOl CHAIN TO INIT KNOWN GOOD IOP MEMORY
LWORD  <Q@BMEM!UP> .RESIDES IN Q BUS MEMORY

MWORD 2 DHA LOAD COMMAND FOR KNOWN GOOD IOP TPRO
Ruggg KG‘TO?:'W

. <QBMEM!UP>

.WORD 2 ;DMA LOAD COMMAND FOR KNOWN GOOD IOP

:SUBROUTINE TO POLL THE CHANNEL 2 STATUS REGISTER TO
:INDICATE WHEN A TRANSFER HAS FINISHED ANO IF IT WAS SUCCESSFUL.
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#;Jll-CA FUNCTIONAL TEST

3280
3281
3282
3283
3284
3285
3286
3287

2288
4289
3290
3291
3292
3293

3325
3326
3327
3328
3329

Q-BUS INTERFACE

021512

021620
021622

021622
021630
021634
021634
21642
421650

021732

021734
021734
021736
021742

1 021746

021750

021754
021754
021756
022016

032737
001774
032737
001420

032737
001007
012737
012737
104115
042737
000262
000413
032737
001007
012737
012737
104116
000207

012737
005037

012737
012737
004737
102767
005737
001357
032737
001410
012737
012737
104117
000407
042737
022737

014000
000002

000040

020513
045206

000001

020451
045206

177717
001414

021734
000241
021512
001412
154000
022016
045206

177770
000004

175740
001412

000140

117
116

MACRO Y05.02 Thursday 03 Apr 86 14:11 Page 87

174454
174454

177540

044746
044752

177540

174454

044746
044752

001412

174440
174454

001414
044746
044752

001414
001414

040
117

;LOOK FOR THE CA!NAC BIT TO SET

BIT 214000, 3&#STAT?2
CH2STA :
;WAS THE TRANSFER SUCCESSFWL?

gég :EOP +BESTAT2
; TRANSFER WAS NOT SUCCESSFUL. WAS IT DUE TO SACK TIME-OUT?
ggé g?ITOS ., BOK2CSRY H

HOV #0MA4 , EMADR HANY
MOV #NOSIG,ESADR ;s >> ERROR 115, TRANSFER INCOMPLETE, EOP SET
ERROR+115 i:i//

2%: 8IC &BITOS, 3#K2CSRJ ;CLEAR THE SACK TIME-OUT BIT
ggv 14 ;SET THE V BIT IN PSU
1% BIT $TC,348STAT2 ;WAS TC SET?
BNE 3$ ;
MOV 9OMA3Z  EMADR 53\
MOV  #NOSIG,ESADR ;: >> ERROR 116, TRANSFER INCOMPLETE, EOP!TC NOT SET
34 RTSERROR6é16 /7

TPRCHK: ;SUBROUTINE TO CHECK TPRO & 1 OF THE KNOWN GOOD IOP AFTER
;ISSUING A @QBUS COMMAND TO IT

14: MOV #-1,TSTLOC ;INIT TEST LOCATIONS
CLR TSTLOC+2

2$: ;NOW READ TPR O & 1 OF THE KNOWN GOOD IOP TQ iiaX® SURE COMMAND IS DONE.
MOV 254, 30CHA2L

MOV #SCCCH2,39CMDR  ; ISSUE START CHAIN COMMAND
JSR PC,CH2STA

BVS 28 :TRY AGIAN IF SACK TIME-OUT IS SET
gg I::JLoc ;IS TPRO OF KNOWN GOOD IOP = ZERO
BIT £154000,TSTLOC+2' ANY ERRORS?

BEQ 3

$

MOV G .ER,EMADR AN

MOV #NOSIG,ESADR ;7 >> ERROR 117, KNOWN GOOD IOP ERROR

BR ERROR;%17 i3//

34 8IC #1C7,TSTLOC+2  ;STRIP OFF NON-STATUS BITS
cHP #4,TSTLOC+2
BNE 24

4s: RTS PC

S$: ;CHECK TPR O & 1 OF KNOWN GOOD IOP TO SEE THAT COMMAND WAS SUCCESSFUL
<CARA ! CARB ! COP ' MODE >
<@BUSIO!UP>, 175740 ;TRANSFER FROM TPRO & 1 OF KNOWN GOOD IOF
<K2MEMIUP> , TSTLOC ;TO K2 MEMORY

2

<SWRQ'HM>, <TRWW ! INTLV>
IOPEND:

BR T5T10

KGNR:  .ASCIZ /NO RESPONSE FROH KNOWN GOOD IOP/
Kg\'{EEg: LASCIZ /KNOWN GOOD IOP COMMAND ERROR/

:T‘E FOLLOWING CHAIN FTLES WILL BE LOADED BY THE KNOWN GOOD IOP.
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KXJ11 CA FUNCTIONAL TEST
17 Q-BUS INTERFACE

022054
022054
022056

34 022062

022066

36 022070
38 022074

022074
022076

022110
022114

346 022114

022116
022122
022126
022130

001602
100000
000000

010000
000030

001602
100000
000000
000004
000030

001602
000020
100000
001000
000030

061022
061022

100040

001416
001416

001416
061022

000040
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KG$TO1: ;INIT KNOWN GOOD IOP'S MEMORY WITH KNOWN DATA
<CARA ! CARB ! COP ! MODE >
<@BMEM!UP>, BUFR1
<CMEM!UP>, BUFR1

4096.
<SWRQ!HM>, <CTC!TRWW!BUSHOG>

KG$TO02: ;INIT KNOWN GOOD IOP'S TSTLOCS WITH KNOWN DATA
<CARA ! CARB ! COP ! MODE >
QBMEM!UP, TSTLOC.4
§ZP€HHP. TSTLOC+4

<SWRQ'HM>, <TRWM'BUSHOG>
KG$T03: ;CAUSE THE KNOWN GOOD IOP TO TRANSFER TO QBUS
<CARA ! CARB ! CGP ! MODE >
<K2MEM'HOLD>, TSTLOC+4 ;TRANSFER FROM KNOWN GOOD IOP MEMORY..
<%SEH!LP>. RUFR1 ;..70 @ BUS MEMORY

1
<SWRDTHM>, < TRWW !BUSHOG>
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¥xJ11-CA FUNCTIONAL TEST MACRO Y05.02 Thursday 03 Apr 50 .4:11 Pege 839
T10 SECOND SERIAL LINE NEC7201

3355 P Tl T R T I T Ty Y Y Y T P T Y
;*TEST 10 SECOND SERIAL LINE NEC7201
;i ERSRAERSRARRERREARERAERARREREREREREEREERRAEERE LSRR RRRbbEt Rt tnt
022134 000004 TST10: SCOPE
022136 012706 001100 MOV #STACK,SP :: SET A CLEAN STACK.
022142 01275/ 177777 002426 MOV & 1,TRAPSY ;+ DISMISS BUS- ERRORS
022150 005037 044742 CLR EMPRE ;s CLEAR ERROR PREFIX
022154 032777 000400 156756 BIT #8178, aSWR HH FG'\’CED ENTRY SELECTED 2?
022162 001006 BNE 300484 ;s BR IF SO.
022164 005777 157136 TST a3SL2 ;s CHECX FOR VALID $SL2.
022170 000240 NOP
022172 102002 BvC 300484 ;: SKIP NEXT IF 0OK.
022174 000137 024602 30047%: P TSTll ;: BYPASS.
022200 104415 022206 30048¢: TSNAME, ;: PRINT TEST NUMBER AND NAME.
022204 000417 B8R 3004 .AND SKIP OVER THE ASCII.
022206 040 040 123 eeglz \ SECOND SERIAL LI"E NEC7201\
022244 300494 :
3356 ;i ERRRREERERRERRRRREERRARRRRRRRR KRRtk b kbbb hhR kb kbhhhdkhAR S b kS

;#TEST 10.1 CLOCK GENERATOR 18254
R Ty T T e R P P PP P L AL T

022244 T10.1::

3357 ;
3358 ; NEC7201 SYNC/ASYNC (MULTI-PROTOCOL) SERIAL INTERFACE.
gggg ; INCLUDES AN INTEL 8254 TRIPLE PIT FOR BAUD RATE GENERATION.
3361 ; FIRST, SET UF THE BAUD GENERATOR, AND VERIFY THAT
ggg% ; GENERAL PLRPOSE TIMER 2 (800HZ) WORKS AS ADVERTISED.
3364 022244 BAUDSET :
022244 012737 022252 001110 My ¢.+6,$LPERR ;+ _LOOP HERE ON ERROR.
3365 022252 012705 175736 MUy #175736.RS ; 18254 CONTROL REG.
3366 022256 012737 022344 002426 MOV #24%, TRAP4X ; SET A TRAP CATCHER.
3367 022264 000236 SPL 6 ; RAISE CPU.
3368 022266 112715 000006 “ove 8066, (R35) : CHAN A <TIMER-0!2-BYTES !MODE - 3'BIN>
3369 022272 112715 000166 “LVB £166, (R5) ; CHAN B <TIMER-1! SAME
3370 022276 112715 000264 MOV #264, (R5) ; B00HZ <TIMER-2! SAME EXCEPT MODE- 2>
3371 022302 013745 022474 MOV HZ800, -(R3) ; SET 800HZ INTERVAL == SOHZ
3372 022306 113715 022475 MOVB HZ800+1, (RS)
3373 022312 013745 022476 MOV A4800, -(RS) ; SET CHAN B...
3374 022316 113715 022477 MOVB A4800+1,(R5)
3375 022322 013745 022476 MOV A4800,-({R5) :...AND CHAN A FOR ASYNC 4800 (SYNC 76.8K).
3376 022326 113715 022477 MOvB A4800+1,(R5)
3377 022332 005745 1%: TST ~-(R5) ; VERIFY THE REMAINING REGISTER ADDRESSES.
3378 022334 020527 175720 cHP RS,.#175720
3379 022340 101374 BHI 14
3380 022342 000413 BR 3% ; S0 FAR SO GOOD, SKIP OVER THE TRAPPER.
3381 022344 010537 001120 24 MOV RS, $GDADR
3382 022350 012737 047406 044746 MOV ONEC1, EMADR AN
022356 012737 045230 044752 MOV #LA16,ESADR :; >> ERROR 120, BUS ERROR AT 7201 OR 8254 ADDRESS
022364 104120 ERROR+120 is//
gggz 022366 000137 024536 N 4 NEC.END
3385 022372 005037 002426 34: CLR TRAP4X : RESET BUS-ERROR..
3386 022376 012737 022470 000104 MOV #5% ,PEVNT i...SET_PEVNT VECTOR.
3387 022404 052777 000200 156722 8IS #BIT7,3$CSRA : TURN IT ON.

3388 022412 005001 CLR R1
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KXJ11-CA FUNCTIONAL TEST MACRO Y05.02 Thursday 03 Apr 86 14:11 Page 30
T10.1 CLOCK GENERATOR 18254
3389 022414 005000 CLR RO
3390 022416 106427 000000 MTPS #PRO ; LOWER CPU.
3391 022422 077001 S08 RO, . ; DELAY, PEVNT SHOULD INTERRUPT AND...
3392 022424 005301 DEC R1 ;...GIVE A FEW TICKS (MORE THAN 1),
3393 022426 003007 8GT 43
3394 022430 012737 047455 044746 MOV SNEC2,EMADR PN
022436 012737 045206 044752 MOV *40SIG,ESADR :: >> ERROR 121, 8254 TIMER 2 (80OHZ) DOESN'T WORK
022444 104121 ERRGh -121 ie//
3395 022446 005077 156662 4%: CLR @$CSRA ; TURN OFF PEVNT, ..
3396 022452 012737 000260 175736 MOV #260,39175736 ;...AND TIMER 2 (MODE-O).
3397 022460 012737 002542 000104 MOV #DISMISS,PEVNT ;...RESET THE VECTOR...
gggg 022466 000434 BR NEC.ASYNC ;. ..AND PROCEED.
3328? 022470 005201 000002 S$: .WORD INC.1, RTI ; ON INTERRUPT, TICK AND RETURN.
3402 022474 000020 HZ800: 16. ; DIVIDER YIELDS == SOHZ
3403 022476 000200 A4800: 128. ; DIVIDER YIELDS ASYNC 4800 AND/OR SYNC 76.8K.
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KXJ11-CA FUNCTIONAL TEST
T10.2 SYNC/ASYNC DATA

3405

022500

3431 022516

3435 022520
3436 022522
3437 022524
3438 022526
3439 022530
3440 022532
3441 022534
3442 022536
3443 022540

3451

3452 022360
3453 022564
3454 022570
3455 022572
3456 022376
3457 022602
3458 022610

177774
17777
000000

000002

177m

000
002

177mmn
001
003

005
1777717
012700
112701
000407
012700
112701

0352777
010037

142
022500
000101

022520
000177

000004
023254

MACRO Y05.02 Thursdey 03-Apr 86 14:11 Page 91

156524

i80S RE SRS 00005 EE S0 XS4 SSESB SRS ESEB SRS RS RSEEESERESE0000S00S

;4TEST 10.2

T10.2::

SYNC/ASYNC DATA

HALZ LI T2 2R TR 22 242 22 222 Ittt gt PP ITITITY]

: FIVE PASS SYNC/ASYNC DATA TEST (REQUIRES EXTERNAL LOOP-BACKS).

3 W we we @s @

CHA=
CHX=
STAT=

RDB=
CTRL=

XDB=

AHE VBue
Q
3
F4

4
-2
0
2

: ASYNC SET-UP

A.SET:

C.CLR:

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.?YTE

BYTE
"BYTE

-1
.BYTE
.BYTE
.BYTE
-1

NEC.ASYNC: MOV
MOVB

BR
NEC.SYNC: MOV
MOVB

NECO1:

BIS
MOV

. RCVR DATA

...CONTROL. .

...AND XMTR DATA PORTS.
R CODE FUNCTION
0, 030 ; COMMAND <CHANNEL RESET>.
2, 024 ; BUS INTERFACE <NON-VECTORED!PRI1'NO-DMA>.
4, 104 ; PROTOCOL <X16!ASYNC-1-STOP !NO-PARITY>.
3, 301 ; RCVR CONTROL <8-BPC!RX-ENAB>.
S, 152 ; XMTR CONTROL <8-BPL!TX-ENAB!PRTYX-B>.
0, 020 : COMMAND <RESET-EXT-INTS>.
1, 036 ; INT CONTROL  <RXI-ON-ALL'!CAV!TX-IE!NO-EXT-IE>.
R COOE FUNCTION
0, 030 ; COMAND <CHANNEL RESET>.
2, 024 ; BUS INTERFACE <NON-VECTORED!PRI1!NQO-DMA>.
4, 040 ; PROTOCOL <X1!SDLC!SYNC!NO-PARITY>,
6, 000 ; SYNC 1 <SEARCH -JDRESS -- UNUSED>.
7, 176 ; SYNC 2 <FLAG _CODE>.
3, 311 ; RCVR CONTROL <8-BPC!CRC-ENAB!RX-ENAB>.
S, 153 ; XMTR CONTROL <8-BPC!TX-ENAB!CCITT!PRTYX-B!CRC-ENAB>.
0, 200 ; COMMAND <RESET TX-CRC-GEN>.
0, 100 ; COMMAND <RESET RX-CRC-GEN>.
0, 020 ; COMMAND <RESET EXT-INT>,
1, 036 ; INT CONTROL  <RXI-ON-ALL'!CAV!TX-IE!NO-EXT-IE>.
1, 004 ; INT CONTROL  <KEEP-CAV!IDISABLE-ALL-ELSE>
3, 300 ; RCVR <RX-DISABLE>.
5, 142 ; XMTR <TX-DISABLE>.
@A.SET RO : ASYNC MODE FIRST...
#'A,R1
NECOL
:i_gE;iRO ;... THEN, SYNC (SDLC) MOOE...
4, 3$CSRA i...REQUIRES <SYNCMA! SYNCMB> IN CSRA,
RO, 8% ; SAVE POINTER AS SYNC/ASYNC FLAG.

ASYNC (4800 BAUD).
ASYNC (4800 BAUD).
SYNC (76.8K BAUD).
SYNC (76.8K BRZUD).
SYNC, DMA DRIVEN.

; DEDICATE R4 AS "CHAN-A" AND.
i...RS AS “CHAN-IN-TEST" PORT POINTERS
; IhDICES T0 CHAN A/B STATUS..
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KXJ11-CA FUNCTIONAL TEST
SYNC/ASYNC DATA

710.2
3459

022614
022622
022630
022634
022642
022646
022652
022656

023030

023032
023036
023040
023042

023044

3306 023050

023076

023100
023104

012737
112737
110137
012737
012706
013704
062704
010405
062705
111014
116014
000240
112015
112015
000240
106427
112014
112014
112015
112015
105710
100374
012703
012700
005023
077002
012703
012702
005037
005037
005037
005037
012737
106427
005000
012701
112265
112715
023727
001405

020127
001435
077004
000416

105737

0127%7
012737
104122
020127
001415

110137
000301

047531
000102
047541
022642
001100
001326
000004

000010

000001
000240

000240
000200

061022
000020

061022
037600
001124
001126
001130
001132
023674
000000

000001
000002
000300
023254

011022

001132
047625
045610
012022

001124

HMACRO Y05.02 Thursday 03 Apr 86 14:11

044742 MOV SNECCH, EMPRE ; SET ERROR PREFIX...
047536 MOVB ¢'8,NECC ;...CHAN B, _.
MOVB R1,NECM i..-ASYNT/SYNC,
001110 MOV €.+6, $LPERR ;; LOOP ritRE ON ERROR.
MOV &¢STACK, SP
MOV $SL2,CHA ; GET NeC7201 BASE...
ADD CHA i...AND RAISF TO CAAN-A CONTROL PORT,
MOV CHA , CHX ; COPY. ..
ADD #10,CHX i..-AND RAISE TG (HAN-B CONTROL PORT.
HMOVB (RO),(CHR)
MOVB 1(RO),(CHA) ; COMMAND <CHAN-A-RESET (INCLUCES INT LOGIC)>.
240,240 ; WAIT A MOMENT.
(RO)«, (CHX)
HMOvVB (RO)+, (CHX) ; COMMAND <CHAN-B-RESET>,
240,240 ; WAIT AGAIN.
1%: MTPS APR4 ; RAISE CPU
MOVB (RO)+,(CHA) ; POINT..
MOVB (RO)+,(CHA) :...AND SET BUS-INTERFACE (CR2A ALWAYS).
2%: HMOVB (RO)+, (CHX) H POI NT.
MOVB (RO)+,(CHX) i...AND SET UP THE REST.
1578 (RO)
BPL $
MoV #BUFR1,R3
MOV #16.,RO
3¢ CLR (R3)« ; CLEAR SOME FREE SPACE.
S08 RO, 3¢
MOV #BUFR1,R3 ; RCV BUFFER POINTER => R3.
MOV @FLT10,R2 ; XMT BUFFER POINTER => R2.
CLR $GODAT ; CLEAR FOR EXP'D...
CLR $BDDAT ;...AND REC'D DATA...
CLR $BDDAT+2 :...AND FINAL STATUS.
CLR $BDDAT+4
000070 MOV ONEC . I,NECV ; SET VECTOR...
MTPS SPRO ;...LOWER CPU.
CLR RO
MOV #1,R1 i INIT BYTE COUNTS (RCv=0, XMT=1)...
MOVB (R2) ,XDBCCHX) ..XMIT 1ST BYTE...
MOVB #<3+B176>, (CHX) -...AND COMMAND <RESET-IDLE/CRC-LATCH>.
022520 cMP 8%,8S.SET : SYNC MODE ??
BEQ 414 : BR IF SO.
43: cHP Rl.#<18.*BIT8>!18. : ASYNC -- 18 BYTES TRANSFERRED ??
BEQ 44% ; BR IF
S08 RO,44 ; ELSE, HAP(S AROUND .
BR 434 ; ASYNC WAIT LOOP TIME-OUT.
414: TST8 $BDDAT+4 ; SYNC -- <EOF> RECEIVED ??
B8MI 424 : BR IF SO.
S0B RO,414 : ELSE, SAME-OLE-CRAP.
044746 MOV SNEC3A, EMADR i \\
044752 HgRROR'ggél ,ESADR .. >> ERROR 122, <EOF-SDLC> NOT RECEIVED
42¢: cHp R1,#<20. tBITB'lB > BYTE COUNTS RIGHT ??
BEQ Pry ; PROCEED IF SO.
43¢ HOVB R1, $GDDAT ; SENT THIS MANY...
SWAB R1

Page 92
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KXJ11-CA FUNCTIONAL TEST
SYNC/ASYNC DATA

T10.2

3514 023106
3515 023112
023120
023126
3516
3517 023130
3518
3519 023132
3520 022136
3521 023142
3522 023146
3523 023150
3524 023152
3525 023156
3526 023162
3527 023166
023174
023202
3528 023204
3529 023206

3531 023210
3532 023214
3533 023216

3557 023310

3558 023312
3559 023314
3560 023316
3561 023320

3564
3565 023326

110137
012737
012737
104123

000240

012701
012702
012703
121312
001415
010337
111337
111237
012737
012737
104124
122322
077121

012700
112015
112015
105710
1007~
020%
001410
010405
112737
013700
005720
000617

022727
022500
001402
000137

012737

001126
047574
045556

022550

000101
023254

022520

ne2s7e

023272
000200
023316
000004

MACRO Y05.02 Thursdey 03 Apr 86 14:11
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MOVB R1, $BDDAT ;:...AND RECEIVED THIS MANY.
044746 MOV ONEC3 ,EMADR s\
044752 MOV SEF10,ESADR ;: >> ERROR 123, LOOP TIME-OUT, DATA XFER INCOMPLETE
ERROR+123 s://
;; BR 5%
NOP
444 MOV #18.,R1

MOV #LT10,R2 ;

MOV #BUFR1,R3 i

POINT TO XMT'D...
..AND REC'D DATA BUFFERS.

45%: CcMPB (R3),(R2) ; RECV'D SAME AS THAT XMIT'D ??
BEQ 464 ; BR IF SO.
MOV R3, $GDADR
MOVB (R3), $BDDAT
MOVB (R2),$GDDAT
044746 MOV #NECA ,EMADR s \\
044752 MOV  #EF2, ESADR ;; >> ERROR 124, RECEIVED DATA INCORRECT
ERROR+124 i3//
4654 cHMPB (R3)+,(R2)+ ; BUMP, .
S08 R1,45$ ;...AND LOOP
S$: MOV #C.CLR,RO ; DONE, CLEAN-UP TABLE POINTER => RO.
6%: MOVB (RO)+,(CHX) ; POINT...
MOVB (RO)«, (CHX) ;...AND CLEAR (RESET) AS NECESSARY.
1578 (RO)
8PL 6$
cMP CHX,CHA ; BOTH CHANNELS DONE ??
B8EQ 74 ; BR IF SO.
MOV CHA, CHX ;: ELSE, POINT TO CHAN A.
047536 MOVB #'A,NECC P "ADJUST ERROR PREFIX.
MOV 8% ,RO :...GET SET UP POINTER => RO...
TST (RO)+ :...BUMP PAST THE CHAN-RESET...
BR 14 :...AND GO 'ROUND ONCE.
74: cMP #S.SET,(PC)- ; SYNC MODE DONE 2?7
8%: A.SET
BEQ NEC.DMA : SKIP IF SO...
JP NEC.SYNC ..ELSE, DO IT NOM.
; NOW ONCE MORE USING DMA (ASSUMING THAT 8016 IS ALIVF AND WELL).
; THE 7201 CHIP IS STILL SET-UP FOR "CHAN A SYNC" MODE.
NEC DMA :
001110 MOV #.+6, $LPERR ;; LOOP HERE ON ERROR.
MTPS #PR4
MOV 924 ,R1 ; ADJUST CHAN A SET-UP.
MOV R2
1s: MOVB (R1)+,(CHA) ; POINT TO...
MOVB (R1)+,(CHR) ;...AND CHANGE. ..
ggﬂ §§' :...THE FOLLOWING 4 REGISTERS.
24%: BYTE 2, 025 ; CHANGE BUS-INTERFACE TO <CHAN-A-DMA>
.BYTE 3, 311 ; ENABLE RECVR..
.BYTE 5, 151 s...AND XMITTR.
.BYTE 1, 016 : CHANGE INT CONTROL TO <RXI-ON-1ST-CHAR>
3$: MOV #8UFR1,RO
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SYNC/ASYNC DATA

110.2

3566
3567
3568
3569
3570
3571

3618

023332
023336
023340
023342
023350

023502
023504

023510
023514
023516
023520
023526
023530

023532
023536

023602

023604
023610

3654
023656

012701
005020
077102

012737
012737

005005
005065
012765
012765
012765
005065
005065
012765
012765
012765
012765

000020

000241

037600
175707

001201

175703
061022

001201
000300

020000

174462

000024
001126
000022
174460
047574
045556

037600
061022
000022

001120
001124
001126
047356
045210

MACRO Y05.02 Tnursdey 03 Apr 86 14:11

000070
044742

174470
174454
174454

174440
174442
174454
174454

174456

001126

001124
001124
044746
044752

044746
044752

4%

Sé:

6$:

7%:

8$%:

114:

124%:

13¢:

MOV GIXIToZ NECV
MOV SNECDM, EMPRE
CLR RS

CLR CMDR(RS)

MOV #115,MR(RS)

MOV #40!34 ,CMOR(RS)
#41!34,CMOR(RS) ;

CHA1H(RS)
CHAZH(RS)

MOV #44 ,CHA2L(RS)

St i A e

Page 94

; CLEAR RECEIVING BUFFER.

; CHANGE THE VECTOR (INTS DISMISSED).
: CHANGE THE ERROR PREF

: SET-UP THE DMA ENGINE

CHIP RESET.

; SET MASTER MODE <VI!'WAIT!CPINTLVIENAB>.
; CLEAR IE'S.,.

. .BOTH CHANNELS.

.CLEAR HI CHAIN ADDRESS...

.BOTH CHANNELS,
: SET CHAN 2 (XMT)..
.AND CHAN 1 (RCV) CHAIN ADDRESSES.

#SCCCH1, CHDR(RS) :ISSUE START CHAIN COMMAND CHAN 1 (RCVR).
#SCCCH2,CMDRCRS) ;ISSUE START CHAIN COMMAND CHAN 2 (XMTR).

MOV #54%,CHALIL(RS)
MOV
MOV
BR 64
1602
0, FLT10
;gZIO'HOLD> 175706+1
SWR@, 1201
1602
<K2I0!HOLD>, 175702+1
0, BUFR1
20.
0, 1201
MoV #<34BIT6>,(CHA)
CLR RO
MTPS RO
817 #IP,STAT1(RS)
BNE 84
S08 RO, 7$
MOV COP1(RS),RO
BEQ 114
MOV $20. , $BDDAT
SUB RO,SBDDAT
MOV #18., $GDDAT
sUB COP?(RS) $GODAT
MOV ONEC3, EMADR
MOV SEF10,ESADR
ERROR+12S
MOV SFLT10,R0
MOV S8UFR1,R1
MOV 218, ,R2
cMPB (RO),(R1)
8EQ 13$
MOV R1, $GDADR
MOVB (RO), $GDDAT
MOV8 (R1), $BDDAT
MOV MNEC4 ,EMADR
MOV SEF2 ,ESADR
ERROR+126
cMPB (RO)+,{(R1)+

; CHAIN-LOAD ARA, ARB, OPK, AND CH MOOE.

: FROM -- DATA TABLE,

.
*

; TO ---- 7201 XDB(LB), NO AUTO-INCR.
OPK --- 18 BYTES.
MODE -- SFT-REQ,IP-ON-TC!EOP,SNGL,BYTE BYTE.

; FROM -- 7201 RDB(LB), NO AUTO INCR.
10 ---- BUFFER 1
OPK --- 20 BYTES (18 DATA « 2 CRC).
MODE -- SAME AS ABOVE (EXCEPT NO SFT-REQ).

COMMAND <RESET-IDLE/CRC-LATCH>...

LOHER CPU.
.AND WAIT FOR CHAN1 (RCVR) DONE.

GET RCVR (CHAN1) BYTES REMAINING.
BR IF NONE (ALL RECEIVED).

ELSE, CALCULATE BYTES RCVD (CHAN1 OP COUNT)...

i.VERSUS BYTES XMTD (CHAN2 OP COUNT).
i \\
: ;) ERROR 125, DMA DATA XFER INCOMPLETE

.
L]

CHECK DATA.
BR IF OK.

s\\
; >> ERROR 126, RECEIVED DATA (DMA) INCORRECT
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SYNC/ASYNC DATA

110.2
3619
3620
3621
3622

023660

023662
023666
023672

023674
023702
023706
023710
023712
023714

023716
023722
023724
023730
023732
023734
023740

023742
023746
023752

023754
023762
023766
023774
023776
024004
024012
024014
024020

024024
024026
024032

077221

005077
005065
000460

112764
116446
006016
103421
006016
103412

120127
001404
112265
105201
000434

112715
000431

116523
062701
000424

116537
112715

112715
112715

005726
112714
000002

155446
174454

000002
000004

000022
000002

000050

177776
000400
177774
000001
177774

047655
045610

000060
000020

000070
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S08 R2,12¢ ;...AND LOOP.

CLR a$CSRA : ALL DONE FINALLY, CLEAR CSRA.

CLR CMDR(RS) .RESET DMA CHIP

BR NEC.MDM .AND PROCEED TO MODEM CONTROL TEST.

SYNC/ASYNC INTERRUPT HANDLER (DATA TESTS ONLY).
BYTE COUNTS MAINTAINED IN R1 (LO=XMT, HI=RCV).

. Wy @0 we

000010 NEC I: MOV #2,10(CHA) ; INTERRUPT -- POINT TO SReB...
MOVB STAT+10(CHA),-(SP) ;...AND PUSH VECT/COND.
ROR (sP) ; BIT 0 => "C",
8CSs ISEXT i...AND BR IF SPEC/EXT (1, 3, S, OR 7).
ROR (sP) : BIT 1 => "C".
BCS IRX :...AND BR IF RCVR (2 OR 6).
;...ELSE FALL THRU (O OR 4).
ITX: cMPB R1,#18. ; XMIT -- ANYTHING LEFT 2?
BEQ 1% ; BR IF NOT.
MOVB (R2)+,XDB(CHX) ; SEND NEXT BYTE.
INCB R1 :...AND COUNT IT.
BR IXIT
1%: Move #<5+BIT3>,(CHX) ; XMIT DONE, COMMAND <RESET-TXIP>...
BR IXIT i...AND RETURN
IRX: MOVB RDB(CHX),(R3)+ ; RCVR -- STUFF THE CHAR...
ADD #<1+8IT8>,R1 ;...AND COUNT IT.
BR IXIT
001130 ISEXT: MOVB STAT(CHX), $BDDAT+2 ; SPECIAL/EXTERNAL, GET SRO...
MOV €1, (CHX)
001132 MOVB STATCCHX), $BDDAT+4 ;...AND SR1.
eMI 14 ; JUST RETURN IF <SDLC-EOF>.
044746 MOV #NECS , EMADR AN
044752 HggRonﬂgg%l.ESADR .. >> ERROR 127, UNEXPECTED EXT OR ERROR INTERRUPT
1s: MOV 9<64BIT3>, (CHX) d COHHAND <RESET-ERROR>.
MOVe 0<2+BIT3>,(CHX) ;...AND <RESET-EXTERNAL>.
IXIT: TST (SP)e« ; FIX THE STACK.
MOVB @<748IT3>,(CHA) ; SIGNAL <END-OF -INTERRUPT > .
RTI ;...AND RETURN.
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7T10.3

024064
024070
024074
024100
024104
024110
024116
024124
024126
024130

024132
024136
024142
024146
024152
024156
024160
024162
024170
024176
024200
024206
024210
024216
024220
024220
024226
024234

024236
024242
024250
024254
3702 024256
3703 024260

024266

024274
3704 024276
3705 024304

000005

012737
106427
010405
062705
112714

005037
1127717
105737
001010
077004
012737
012737
104132
032737
001404

MODEM CONTROLS

001130
0000

001130
047746
045206
000010

MACRO Y05.02 Thursday 03 Apr 86 14:11 Page 96

001110

044742
000070

044746
044752

001126
001126

044746
044752

155064

044746
044752

001130

HFE S L2 22232 222 22 2222 23 2422323332333 222873+ 2333733333333

;«TEST 10.3

MODEM CONTROLS

A A IS 2SS 2272 22 2222222232222 22 2323322332333 333339233 N

T10.3::
CHB= %5 ; REDEFINE RS AS CHAN B POINTER.
NEC.MDM:
MOV £.+6,8LPF"T ;; LOOP HERE ON ERROR.
MTPS oPR4 ; RAISE CPU.
MOV CHA,CHE
ADD £10,CHB ; SET CHAN B8 POINTER.
1¢: MOVB #<3tBIT3>.(CHA) ; <CHAN RESET>.
MOVB 2<3«BIT3>,(CHB)
CALL D100 ; DELAY 100US (MORE OR LESS).
MOVB #<2+BIT3>1'1,(CHA) ; <RESET-EXT>, POINT TO CRIL...
MOVB #<2sBIT3>!1,(CHB)
MOVB #5,(CHR) ;...AND SET <CAV!'INT-ON-EXT>.
MOVB #5.(CHB)
2$: MOV ENECMM, EMPRE ; SET ERROR PREFIX.
MOV #NEC. EX NECV ; SET THE VECTOR.
CLR R3 ; s«x DEBUG, COUNT INTERRUPTS IN R3.
CLR RO ; 250 MSEC KEEP-ALIVE TIMER.
MTPS RO : LOWER CPU.
; FIRST, TEST <REQ-TO-SEND>, <CLR-TO-SEND> AND <RCVR READY>.
3$: CLR $BDDAT ; CLEAR A SPACE FOR SRO(A)...
CLR $8DDAT+2 +...AND SRO(B).
MOVB #5,(CHR) i POINT TO CRS(A)..
MOVB #2,(CHA) .AND SET <REQ-TO-SEND>.
4% : 1578 $BDDAT SHOULD GET SROCA) STATUS INTERRUPT.
BNE S¢ BR IF SO.
SO8 RO,44
MOV ONEC6 ,EMADR e \\
MOV #NOSIG,ESADR ;s >> ERROR 130, STATUS INTERRUPT NOT RECEIVED
ERROR+ 130 s3//
S¢: géa Z?ITS.SBDDAT ; SHOULD HAVE <CLR-TO-SEND>...
BIT #BIT3, $BDDAT :...AND <RCVR-READY>.
64 BNE 74
MOV SNECT,EMADR e \\
MOV  #EF12,ESADR :: >> ERROR 131, STATUS WRONG WITH REQ-TO-SEND SET
ERROR+131 HH
; NEXT, TEST CSRA<TT108/2> AND <DATA-MODE> BITS.
74: CLR $BDDAT.2
MOVB SBIT3,3$CSRA ; SET <TT108/2>,
8¢: 1S78 $8DDAT.2 : : SHOULD GET SRO(B) STATUS INTERRUPT.
BNE 94 ; BR IF SO.
S08 RO, 84
MOV ONEC6 , EMADR AN
MOV  #NOSIG,ESADR :: >> ERROR 132, STATUS INT NOT RECEIVED
ERROR+132 :i3//
94: géa gg%T3.SBDDAT~2 ; SHOULD HAVE <DATA-MODE>...
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T10.3 MODEM CONTROLS

3706 024306 032737
3707 024314 001407
3708 024316

024316 012737

024324 012737

024332 104133
3709
3710
3711
3712
3713
3714
3715
3716
3717

000040
050040
045646

001130
00113C

024334
024340
024346
02432
0242 -
024356

005037
052777
105737

047746
045206
000001
000040
012737

012737
104135

05011~
045646

000010
037564
154664
037564
000005
000000
037564
000050

000050

012737
012737
104136
112714
112715
012737
000416

050165
045646

000030
000030
002542

3738
3739
3740
3741
3742
3743
3744
3745
3746

024532
024536
024544

024546
024550
3747 024554
3748 024560
3749 024566
3750 024574
3751 024600

005203
112714
112715
116437
116537
112714
000002

000020

177774
177774
000070
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001130 BIT SBITS,$BDDAT-2 ;...AND NOT <INCOMING CALL>.
108 BEQ 11
044746 ) MOV  SNECS,EMADR i\
044752 MOV  OEF12.ESADR :: >> ERROR 133, STATUS WRONG WITH TT108/2 SET
ERROR+133 i://
: NEXT, TEST CSRA<TERM-IN-SERV>, CSRB<TT142> AND <INCOMING-CALL>.
11$:  CLR $BDDAT +2
154766 BIS #BIT4,3$CSRA  ; SET <TERM-IN-SERV>.
12¢:  TSTB  $BDDAT+2 : SHOULD GET ANOTHER SRO(B) CHANGE.
BNE 13$
S0B RO,12$
044746 MOV &NEC6,EMADR ;i\
044752 MOV  #NOSIG.ESADR  :; >> ERROR 134, STATUS INT NOT RECEIVED
ERROR+134 1://
154734 13 gg ﬁgro ,@$CSRB ; SHOULD HAVE <TT142> IN CSRS...
001130 BIT 2BITS, $BDDAT+2 ;...AND <INCOMING-CALL>.
BNE 154
14¢:
4746 MOV  ONEC9,EMADR A\
044752 MOV  #EF12.ESADR i: >> ERROR 135, STATUS WRONG WITH TERM-IN-SERV SET
ERROR+135 "y
: FINALLY, TURN ALL THAT STUFF OFF t1i1e
154674 15¢:  BIC #BIT3,@$CSRA  ; CLEAR <n1oa/2>
CALL D100 : DELAY
CLR 8$CSRA : CLEAR <TERM-IN-SERV>.
CALL D100 ; DELAY.
MOVB  o5,(CHA) : POINT TO CRS(A)..
MOVB  #0,(CHA) i...AND CLEAR <REQ-TO SEND>.
CALL D100 ; DELAY
001126 g& :E%Tseans.seoon ; <CS!RR> IN SROCA) SHOULD BE CLF%R ..
001130 BIT 2BITS!BITS, $BDDAT+2 ;...AND <IC!OM> IN SRO(B) AS WELL.
L6t BEQ 174
044746 ] MOV SNEC10,EMADR  ;;\\
044752 MOV ﬁéz.esmn i >> ERROR 136, STH™US WRONG WITH EVERYTHING OFF
178:  MOVB  @<3sBIT3>,(CHA) : ALL DONE. RESET THE CHIP...
MOVB  #<3sBIT3>.(CHB)
000070 NEC.END: MOV  @DISMISS,NECV ~ ;...AND THE VECTOR,
BR TST11 : ;NEXT TEST.
: EXTERNAL (MODEM CONTROLS) INTERRUPT HANDLER.
NEC.EX: INC R3 ; #&% DEBUG, COUNT THE INTERRUPTS.
MOVB  #<2+BIT3>,(CHA) ; COMMAND <RESET-EXTERNAL>.
MOVB  #<2eBIT3>.(CHB) ; DITTO
001126 MOVB  STAT(CHa).$BDDAT  : GET SRO(CA)..
001130 MOVB  STAT(.HR),$BDDAT+2 ;...AND SRO(B).
scT)\Ire #<7+8IT3>.(CHA) ; SIGNAL <END-OF -INTERRUPT>.
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T11
3754

012737
012737
012704
013705
005037
012737
112715
000240
111537
023737
000410
024766 005037
024772
024776
025000

010537
012737
012737
104140
000137

PARALLEL I/0 PORT Z8036

001100
177777
044742
000400

154472

026220
024654

024714
025044
000060

001330
001126
000001
000001

001126
001124
001124
177777
001126
001120

050257
045210

002426

001120
050232
045230

026046

R i S

- LAt abear A e
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002426
154310

120

001110

002426

001124

001126

044746
044752

044746
044752

R Y E R 2222 E 222 R 2 RS 2 2 222222222222 2222 122223 E Y

;#TEST 11

R 22T EE RS2 2222222 222222222 2222222222222 2223322 Y )]

T5T11:

300504 :
300514 :

| 71006
; RESET

1¢:

24:

3¢:

4%:

SCOPE

TENAME ,

#STACK, SP
2-1, TRAP4X
EMPRE

+3IT8, 3SR
300514
3$PI0

300<:“
TSTic
.+4
300524

PARALLEL I/0 PORT Z8036

; SET A CLEAN STACK.

i+ DISMISS BUS PRRORS

; CLEAR ERROR PREFIX
: EgREED ENTRY SELECTED ??
; CHECK FOR VALID $PIO.

SKIP NEXT IF OK.

BYPASS.

; PRINT TEST NUMBER AND NAME.
..AND SKIP OVER THE ASCII.

BR .

.ASCIZ \ PARALLEL 1/0 PORT 28036\
.EVEN

30052% :

8036 CHIP HAS 48 REGISTERS.
THE CHIP AND VERIFY THAT ALL REGISTERS RETURN ZERO.

MOV #.+6,$LPERR
MOV 244, TRAPAX
MOV 248. R4
MOV $PI0.RS
CLR $8DDAT
MOV #1, $GDDAT
MOVB  81.(RS)
240
MOVB  (RS), $BDDAT
CHP $GDDAT, $8DDAT
B8R 24
CLR $GDDAT
HOVB  #-1,(RS)
240
MOVB  (RS), $BDDAT
240
8EQ 34
MOV RS, $GDADR
MOV  oP102,EMADR
MOV  9EF2,ESADR
ERROR+137
TST (R5)+
S0B R4, 1$
CLR TRAP4X
B8R PIOT
MOV RS, $GDADR
MOV  #PIO01,EMADR
MOV &LA16.ESADR
ERROR+140
ENDPIO

LOOP HERE ON ERROR.
SET TRAF RETURN.

; CHECK 48 RFGISTERS...

.S3TARTIN ' "RE.

SET "CHIP-RESET" IN MICR.
IF IT_TRAPS, WE'RE DEAD.
READ IT BACK...

..SHOULD SEE THE 1 BIT.
CHECK IT AT 2%.

; EXPECT O FROM ALL THE REST.

WRITES SHOUWD BE IGNORED...
..AND READS RETURN ZERO.
BR IF OK.

A\

/>> ERROR 137, RESET STATE INCORRECT
i/

NEXT ADDRESS...

.AND LOOP '

‘s TIL DONE.
THEN, RESET TRAP CATCHER...

..AND GO ON

\

>> ERROR 140, BUS ERROR ON PIO ADDDRESS
:://

; NEXT TEST.
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v

T11.1 COUNTER/TIMERS
3788 Y T g e T I T T T T R P P R P Iy Yy
;%7697 11.1 COUNTER/TIMERS
R T P Py P I T
3789 025072 T11.1::
3790 - 000000 MIC= 000 ; MASTER INTERRUPT CONTROL REG.
3791 000002 MCC= 002 ; MASTcR CONFIGURATION CONTROL REG.
3792 000010 Clv= 010 ; TIMER(S) INTERRUPT V" ZTOR REG.
3793 000070 CTMS= 070 ; 1ST (OF 3) TLicR MOUr SPEC REG.
3794 000024 CT1CS= 024 ; 1ST (OF 3) TIMER CMD/STATUS REG.
3795 000054 CTT1C= 054 ; 1ST (OF 6) TIME CONSTANT REG (3 PAIR).
3-7,39 000040 CTCC= 040 s 1 7 (OF 6) CURRENT COUNT REG (3 PAIR),
3798 : VERIFY THAT EACH TIMER FUNCTIONS AS ADVERTISED.
g;gg ; CHIP IS “RESET" ON ENTRY AND EXIT.
3801 025072 013705 001330 PIOT: MOV $PI0,RS ; GET BASE ADDRESS.
3802 025076 142715 000001 BICB #1,(R5) : CLEAR “CHIP-RESET"..
3803 02510¢ /. MOV R5,R4
3804 025104 012703 000060 MOV #48. ,R3
3805 025110 005024 1¢: CLR (R4). ;...AND CLEAR ALL REGISTERS.
3806 025112 077302 SOB R3,1$
3807 025114 112715 000200 MOVB #200 (RS) ; SET "MASTER INT ENAB",
3808 025120 112765 000104 000010 MOVB #PEVNT CTV(RS) ; SET TO VECTOR THRU "PEVNT",
1809 025126 112765 000160 000002 “OVB #160.HCC(RS) ; ENABLE ALL 3 TIMERS..
3810 ;...CTMS = 0 = PULSE- OUT ONCE-ONLY.
1811 ;...CTTC - 0 = TIME K 65536
3812 025134 062705 000024 ADD #CTCS.RS ; NOW RAISE RS TO 1ST TIMER CSR.
3813 025140 012737 050311 044742 MOV SPITN, EMPRE ; SET ERROR PREFIX...
3814 025146 112737 1 050323 MOVB #'1 PITX ;...AND INIT ASCII TIMER NUMBER.
3815 025154 012737 025162 001110 MOV 06 $LPERR ;; LOOP HERE ON ERROR.
3816 025162 012706 001100 MOV #sméx SP
3817 025166 10537 001120 PIQT1: MOV RS, $GDADR ; SAVE CURRENT CSR ADDRESS.
3818 025172 106427 000200 MTPS 0PR4 ; RAISE CPU TO PIO LEVEL.
3819 025176 012737 025306 000104 MOV #34 ,PEVNT ; SET VECTOR.
3820 025204 005000 CLR RO
3821 025206 012701 000004 MOV &4,.R1 ; SET A 1 SECOND KEEP-ALIVE TIMER.
3822 025212 112715 000040 MOVB #40,(R5) ; CLEAR *JUS!IP",
3823 025216 112715 000306 MOVB #306,(RS) ;...AND SET "IE'GCB'TCB”
3824 025222 000240 240 H ..TIMER SHOULD TAKE- OFF 11
3825 025224 132715 000001 1%: 8178 #1,(R5) ; TII"ER RUNNING (CIP=1) 2?7
3826 025230 001011 BNE 24 : BR IF S0.
3827 025232 077004 S08 RO,14
3828 025234 012737 050326 044746 MOV #PI03,EMADR i \\
025242 012737 045206 044752 MOV ONOSIG ESADR :; >> ERROR 141, TIMER DIDN'T START
025250 104141 ERROR+141 HA
3829 025252 BR 74 ; ABORT.
3830 025254 132715 000001 2%: 8178 #1,(RS) ; TIMER DONE (CIP=0) 2?
3831 025260 001423 BEQ 4% ; BR IF SO.
3832 02 077004 S0B RO,2$
3833 025264 077105 S08 R1,2$
3834 025266 012737 050342 044746 MOV #PI04 ,EMADR AN
025274 012737 045206 044752 MOV ONOSIG, ESADR ;: >> ERROR 142, TIMER NEVER STOPS.
025302 104142 ERROR+1 A
3835 025304 000430 BR 74 ; ABORT. .
3836 025306 000240 3%: NOP ; INTERRUPT -- SHOULD HAVE BEE*i MASKED.
3837 025310 012737 050356 044746 MOV #P105,EMADR HH
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T11.1 COUNTER/TIMERS

025316
025324
3838 025326

3840 025330
3841 025336
3842 025342

012737
104143
000416

012737

022626
012715
012715
005725
105237
123727
101665

112777
012737

045206
025364
000000

050416
045206

000040
000160
050323
050323

000001
002542

“ CRO Y05.02 Thursday 03 Apr 86 14:11

044752

000104 44:5s:

044746
044752

0. 0063

153706
000104

MOV #NOSIG,ESADR
ERROR.143
6%
MOV #6$ ,PEVNT
MTPS #PRO
240
MOV #P106, EMADR
MOV #NOSIG,ESADR
ERROR+144
SKP1
cHp (SP)+,(SP)+
MOV #40,(RS)
MOV #160, (R5)
TST (RS)+
INCB PITX
cHPB PITX, &'
BLOS PIOT1
MOVB #1,8$PI0
MOV #DISMISS, PEVNT

Page 100

;s >> ERROR 143, PIO INTERRUPT LEVEL INCORRECT.

; NOW, CHANGE VECTOR...
;...LOWER THE CPU...
:...AND LET INTERRUPT COME IN.

o \\
;: >> ERROR 144, TIMER INTERRUST NOT RECEIVED.

: INTERRUPT -- FIX THE STACK.

; CLEAR "IUS!IP!GCB"...

i...AND "IE" (TIMER OFF).

; BUMP TO NEXT TIMER CMD/STAT...
i ...BUMP ASCII TOO...

;...AND LOOP 'TIL ALL 3 DONE.
; THEN, RESET THE CHIP...

;...PEVNT VECTOR...
;...AND FALL THRU TO DATA TEST.
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T11.2 DATA PORTS

3858

025430

3910 025666

000140
164377
165400

013705
142715
012765
012765
012737
012737
012737
112765
112765
112765
112765
112765
112765
112765
012765
000417
012737
112765
112765
112765
012765

012737

037576

MACRO Y05.02 Thursday 03 Apr 86 14:11 Page 101

I I3 E 2 22232 2224 23422 2333333333333 3333333333333 3313 322231

;tTEST 11.2

Rt I T2 ST 222 2212222222 22222 2222222222222 2323331333228

T11.2::
PAV=
PACS=
PADB=

<350+B178>'!377
<353«BI78>!0

DATA PORTS

PORT A VECTOR...
...CMD/STATLS. ..
...DATA BUFFER...

...MODE. ..

.. .AND HANDSHAKE SPEC.

PORT B8 VECTOR. ..

...CMD/STATUS. ..

...DATA BUFFER...
MODE

.. .AND HANDSHAKE SPEC.

PORT C DATA DIRECTION...

...AND BUFFER (HANDSHAKE BITS).

iST REGISTER ABOVE THE CHIP HOLDS...

...XCVR CONTROL BITS TTL/A(CIN)!B(OUT).
DITTO TTL/ACOUT) !B(IN).

; sxs DATA PORT(S) TEST REQUIRES EXTERNAL LOOP-BACK CONNECTOR ##s
; CHIP IS “RESET” ON ENTRY AND EXIT.

PIOD:

PIOD1:

PIOD2:

PIODS3:

1$:

$PIO0,RS ; GET B8/ SE ADDRESS.
¢1,(RS) ; CLEAR "CHIP-RESET".
#PI0AV,PAV(RS) ; SET VECTORS.
#PI0BV,PBV(RS)

¢AI,PIOAV

#81,PI108V

SPORTBA,EMPRE  ; SET ERROR PREFIX (B=>R).

#100,PAMS(RS) ; SET PORT A INPUT...
2500,PAHSCRS)  ;...INTERLOCKED HS...
#300,PACSCRS)  ;...INT ENABLED.
$200,PBMSCRS)  ; SET PORT B OUTPUT...
0000.PBHSCRS)  ;...INTERLOCKED HS...
#300,PBCS(RS)  ;...INT ENABLED.
#200.PBCSCRS)  : SET OUTPUT “IP* TO PRIME THE LOOP.
g;aogo.xcvn(RS) : SET XCVR CONTROL BITS.
OPORTAB,EMPRE  ; CHANGE ERROR PREFIX (A=>B).
2200, PAMSCRS)  : CHANGE PORT A TO OUTPUT...
#200.PACS(RS)  :...AND SET "IP".
#100.PBMS(RS) ; CHANGE PORT B TO INPUT.
#A0.BI,XCVR(RS) ;: CHANGE XCVR CONTROL BITS.
#.+6, $LPERR .: LOOP HERE ON ERROR.
#STACK, SP
oPR4 . RAISE CPU.
#377,PCDOCRS) : PORT C DIRECTION ALWAYS “IN".
08UFR1 R4
#16. ,RO
584); ; CLEAR SOME FREE SPACE.

o
28UFR1.R4 ; RCV BUFFER POINTER => R4.
SFLT10.R3 : XMT BUFFER POINTER => R3.

BYTES ; CLEAR S¥TE COUNTERS.
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DATA PORTS

T11.2

3911
3912
3913
3914
3915
3916
397
3918
3919
3920
3921

025672
025676
025/02
025706
025714
025720
025724
025730
025732
025740
025742
025744
025746
025754
025762
025770
025776

026020

026022
026026
026032
026040
026046
026046

026050
026054
026060
026062

026064
026070
026074
026076

026100
026102
026110
026112
026114
026120
026122
026130

962 026132

026134
026136

005037
005037
112715
112765
116500
116500
106427
005002
023727
001417
077205
000240
113737
113737
012737
012737
104145
000240
000240
105765
100404
105015
105065
000657

112715
005065
012737
013737

000464

060500
111014
105237

637576

037576
037577
050503
045556

000100

000002

000001
000140
002542
000160

000032

000100

000034
000120

037576

037576

000240

037577
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000002

011022

001124
001126
044746
044752

000160
000164

000022

177766

CLR $GDDAT

CLR $BDDAT

MOVE #2200, (R5)
MOVB #224 ,MCC(RS)
MOVB PADB(RS5),RO
MOVB PBDB(RS5),R0O

MTPS #PRO
CLR R2
24: cHe BYTES,#<18.+BIT8
BEQ 3
S08 R2,24
240

MOVB BYTES, $GDDAT

MOVB BYTES+1, $BDDAT
MOV #PI107,EMADR
MOV #£F10,ESADR

ERROR+145

3$:
NOP
TST8 PAMS(RS)
B8MI 44
CLRB (RS)
CLRB MCC(RS)
B8R PI0D2

4s: MOVB #1,(R5)
CLR XCVR(RS)
MOV #0ISMISS,PI0AV
MOV + TOAV,PIO0BV

ENDPIO:
BR TST12

; PORT INTERRUPT HANDLER(S).
.ENABL. LSB

RI1: MOV #PADB ,RO
T7ST8 PAMS(RS)
BMI 14
BR 34

8I1: MOV #PBDB, RO
TST8 PBMS(RS)
BMI 14
BR 38

1¢: ADD R5,RO
CMPB BYTES,#18.
BEQ 23
MOVB (R3)+,(RO)
INCB BYTES
BR S$

2$: MOVB 2240, -12(R0O)
BR 54

34: ADD RS,RO

MOVB fRQ),(R4)
INCB 5> TES+1

Voes w ow we we

@t ®s me s We @r B @
»

Page 102

SET "MIE". ..

...AND ENABLE ALL THREE PORTS.
22?2 DUMMY READ (FLUSH)...
...BOTH DB'S ?72?

LOWER CPU. ..

...DATA SHOULD START T0O FLOW.
118. ; 18 BYTES TRANSFERRED ??
BR IF SO.

AANG-AROUND. . .

...FOR A WHILE.

SENT...

...VS RECEIVED.

s\
: ;> ERROR 145, LOOP TIME-OUT, DATA XFER INCOMPLE™F

PORT A SENDING ??

ALL DONE IF SO.

ELSE, CLEAR MASTER...
...CONTROL REGISTERS...
...AND GO 'ROUND ONCE MORE.

DONE, RESET THE CHIP...
...XCVR CONTROLS. ..

;..-AND RESTORE VECTORS.

;...AND TAKE NEXT TEST.

PORT A -- GET DATA BUFFER INDEX.
CHECK DIRECTION.

QUTPUT

INPUT

; PORT B -- DITTO.

ouUTPUT
INPUT

OUTPUT -- SET DB POINTER.
ANY BYTES LEFT 27

BR IF NOT.

ELSE, SEND NEXT BYTE...
...BUMP THE COUNT...

...AND RETURN.

WHEN XMIT DONE, CLEAR “IP”"...
...AND RETURN.

NPUT -- SET DB POINTER.
STORE THE BYTE...

;...AND BUMP THE COUNT.
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T11.2

Ive.
396€
3967
3968
3969
3970

3971
3972
3975
3974
3975
3976

DATA

026142
026146
026150
026154
026160
026166
026174

026216

PORTS

121464
001416
010437
111437
116437
012737
012737
10414~

156556

001120
001126
156556
047356
045210

000140
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001124
044746
044752

177766

cMP8 (R4),FLT10 BUFR1(R4) ; COMPARE DATA XMTD/RCVD.
BEQ 44 ; BR IF IT'S RIGHT.
MOV R4, $GDADR
MOVB (R4), $8DDAT
MOVB FLT10-BUFR1(R4&), $GDDAT
MOV #P108,EMADR s \\
MOV JEF2 ,ESADR ;3 >> ERROR 146, DATA INCORRECT
ERROR+146 i://
4%: NOP
INC R4 ; BUMP RCVR POINTER.
S$: MOV8 #140, 12(RO) ; COMMON EXIT, CLEAR "JUS“...
RTI LsB ;...AND RETURN,

.DSABL
PWRFAIL = O
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Ti1.2 DATA PORTS

3978
3979

026220

3984 026306

3988 026314
3989 026320
3990 026324
3991 026330
3992 026334
3993 026340
3994 026342
3995 026344
3996 026252

4017 026436

000004
032737
001410
012706
012737
005037

000402
000137
104415
000411

040

012737

106427
005037
013705
010537
011537
005000
077001
012777
011537

000130
040000
020000
010000
002000

052737
032737
001007
012737
012737
104147
042737
052737
005037
052715
106427

000340

001100
177777
044742

027412
026264

040

026314

000240
002426
001314
001120
001124

000144
001126

040000
040000

027157
045210

040000
030000
001352
030000
000000
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177524

002226

121

001110

152744

001124
001126

044746
044752

001124
001124

; QIRAK2 \MAC 19-NOV 85
R T T Ty e e L T Ty T T P PP PP T I L
;¢TEST 12 @-BUS INTERRUPT
L T T T T T I LI
T5T12: SCOPE
BIT #340,30K2CSRC ;; IS THE ID SWITCH IN POSITIONS O OR 1?
BEQ 300534 i3 SKIP THIS TEST IF IT IS
MOV #STACK, SP i3 SET A CLEAN STACK.
MOV # 1,TRAPAX ;s DISMISS BUS-ERRORS.
CLR EMPRE ;3 CLEAR ERROR PREFIX.
BR 300544 i SKIP NEXT.
300538: JP TST13 ;s BYPASS.
300544: TSNAME, .-+4 i PRINT TEST NUMBER AND NAME.
BR 300554 ;:...AND SKIP OVER THE ASCII.
.ASCIZ \ @ BUS INTERRUPT\
.EVEN
300554 :

Mer oo o

$:

VERIFY THAT THE QIR CAN INTERRUPT THE ARBITER, AND THAT
THE POST-INTERRUPT PROCESS WORKS AS ADVERTISED.

MOV #.4+6, $LPERR ;+ LOOP HERE ON ERROR.
FIRST, WRITE THE GIR AND SEE WHAT HAPPENS.
MTPS #PRS ; RAISE CPU.
CLR TRAP4X
MOV $CSR,R5 ; CSR POINTER (TO SPEED THINGS UP).
MoV R5, $GDADR ; CSR ADDRESS...
MOV (RS) $GDDAT i...AND EXP'D STATUS.
CLR ; TIMER, 200MS (MORE OR LESS).
S08 0 ; DELAY -- ENSURE TTY OUTPUT IS DONE.
MOV #QIRV, 3$QIR ; WRITE A VECTOR IN QIR<9:2>.
MOV (R5), $80DAT : GET CSR, QIREQ SHOULD BE SET.

: NOW, BRQ4 SHOULDN'T GET POSTED UNTIL/UNLESS THE ENABLE IS SET.
; ON BIACK, REQUEST GETS CLEARED AND IF ENABLED POSTS A

: LOCAL INTERRUPT THRU VECTOR 130 (AT PRI 4).
BIACKV= TBIACK
BRQ=  BIT14

ACKEN=
BRAEN=
BIEN=

QITL:

14:

BIT13
BIT12
BIT10
BIS #8RA, $GDDAT ; SET EXPECTED STATUS.
B8I7 MBRQ, $BDDAT
BNE 14 ;...AND BR IF REQUEST IS SET.

MOV 4Q12,EMADR i\

MOV 9EF2,ESADR s; >> ERROR 147, BREQ DIDN'T SET
ERROR+147 i://

8IC #BRQ, $GDDAT

BIS #BRQEN'ACKEN ‘GDDAT s SET EXPECTED STATUS.

CLR MHBFLAG SAY "EXPECTING TRAP THROUGH 130.°*
8IS QBRQEN'ACKEN (RS) ; SET QIR AND QIACK ENABLES (POST BRQ45
MTPS ..LOWER THE CPU..

FXBJC
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T12

4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

4031
4032
4033
4034
4035
4036

4037
4038
4039
4040

Q@-BUS INTERRUPT

026442
026446

026570

026572

026626

026632
026636
026642
026650
026654

105777
100375
017704
120427
001370
005000
005737
001023
077004
042715
012737
012737
012737
104150
077001
052777
011537
032737
001407
012737
012737
104151

122737
001007
005737
001142
032777
001536
052737
042715

106427
004737
052737
012706
013746
013746
012737
012737
012737
052737
005037

012777

152476
152472
000131
001352

030000
000001
027257
045206
000005
002000
001126
040000

027210
045210

027371
045206
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001352
044752

077001
152554

001126

044746
044752

001206

152522
177540

177776

000404
000406
172356
177572

152370

177530

044746
044752

U

; LOOK FOR ARBITER'S 'Y SIGNIFYING IT HAS RESPONDED. FX8JC
2%: 1S718 9$TKS : WAIT FOR CHAR FROM ARBITER. FX8JC
BPL 24 ; KEEP LOOKING. FX8JC
MOV a$TKB,R4 : GET THE CHARACTER. 1 FX9UC
cMPB R4,&'Y ; DID ARBITER SAY YES? FXB8JC
BNE 24 ; IF NO, KEEP LOOKING. FX8JC
CLR RO ; ARBITER SAYS IT RESPONDED. FXB8JC
3s: TST S#BFLAG ; DID TRAP OCCUR YET? FX8UC
BNE ; YES, CONTINUE. ;FX8JC
S08 RO KEEP LOOKING FOR A WHILE. :FX8JC
BIC QBRQEN'ACKEN (RS) DISABLE INTERRUPTS WHILE REPORTING. ;FX8JC
MLV #1,306FLAG ; AND SAY THEY'RE NOT EXPECTED EITHER. ;FX8JC
MOV 9014 EMADR ::\\
MOV #NOSIG ESADR ;: >> ERROR 150, INT-ON-BIACK NOT RECEIVED
ERROR+150
.WORD S0B-1, RESET 50801 ;; LOCAL-RESET.
BIS #2000, 3$CSR ; BUT ENABLE TRAP ON Q-BUS RESET. ;sFX8JC
44: MOV (RS),‘BDDAT ; GET FINAL STATUS..
BIT #BRQ, $BDDAT ;... REQUEST SHOUWLD BE GONE .
BEQG 5¢ : BR IF SO. +FX8JC
MOV #QI3,EMADR s\
MOV  #EF2,.ESADR ;3 >> ERROR 151, BRE@ STILL SET, BIACK NOT RECEIVED
ERROR+ 151 i://
; DO IT ONCE MORE USING THE ALTERNATE VECTOR.
; ARBITER WILL RESPOND WITH A "RESET”, WHICH SHOWLD
; CAUSE A "BUS-INIT” AND LOCAL TRAP THRU VECTOR 24.
S$: ;FX8JC
CHPB SAPTENV, $ENV ; RUNNING IN APT MODE? 1 FX9JC
BNE SS¢ ; NO, CONTINUE +FX9JC
TST $PASS ; IF APT AND NOT FIRST PASS ... +FX9JC
BNE QIEND : ... SKIP THIS PART OF THE TEST. sFX9JC
BIT #<16tBIT4>.a$TCID IF ID O OR 1.
BEQ QIEND 5., JUST GET OuT.
554: 8IS #B8IT06,K2CSRJ ; ARM B-INIT TRAP
8I1C #<BRQEN!ACKEN> ,(R5) ..DISABLE IACK., .snss
MTPS OPR7 : TRAP 24 SHOULD BE NON-MASKABLE.
JSR PC,MU ;INIT MMU REGISTERS
8IS 2140000, a8PSW  ;SET USER MODE
MOV #140000,R6 +SET UP USER STACK
MOV 80404, -(SP)
MOV 839406, -(SP)
MOV 2137, 96404
MOV SRSTRAP , 36406
MOV 2177654, 8#KIPAR7
8IS 41, W ;TLRN ON MU
CLR S#RFLAG ; SAY “EXPECTING A TRAR THROUGH 24." ;FX8JC
:8; #QIRV],34QIR ; POST Q-BUS REQUEST.
8IT #81T714,38K2CSRD ; IS INTERRUPT POSTED?
BNE S$ 1

1
MOV #DPR11,EMADR HANY
#NOSIG,ESADR :: >> ERROR 152, QIR NOT WRITTEN

MOV
ERROR+152 i://
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T12 Q@-BUS INTERRUPT
4069 026756 052715 012000 15%: BIS #<«BIT12!8BIEN>,(RS) ;ALLOW QBUS INTERRUPT
4070 ; WAIT FOR ARBITER TO SEND A 'Y SIGNIFYING IT HAS RESPONDED. :FX8JC
4071 026762 105777 152156 64: ST8 $TKS ; WAIT FOR CHAR FROM ARBITER. ;FA8JC
4072 026766 100375 BPL 63 ; KEEP _LOOKING. sFX8JC
4073 026770 017705 152152 MoV 3$TKB, RS ; GET _THE CHARACTER. :FX94C
4074 026774 120527 000131 cHPB RS5,8'Y ; IS IT A YES? FX8C
4075 027000 001370 BNE 64 : IF NOT, KEEP LOOKING. {Fr8JC
4076 027002 012737 177600 172356 MOV €177600, IMKIPART ;
4077 027010 042737 000001 177572 8IC £1,30MR0 :
4078 027016 012637 000406 MOV (SP)«,a0406 .RESTORE VECTORS
4079 027022 012637 000404 MOV (SP).,a0404
283? 027026 042737 140000 177776 BIC #140000,PSHW .SET KERNAL MODE
4082 027034 005000 CLR RO ; ARBITER HAS EXECUTED A BUS-RESET sFX8JC
4083 027036 005737 001344 7%: TST RFLAG : DID TRAP OCCUR YET? {FX8JC
4084 027042 001024 BNE QIEND i YES, CONTINUE. {FX8UC
4085 027044 077004 508 RO,7$ : KEEP LOOKING FOR A WHILE. sFX8JC
4086 027046 042737 002000 177530 BIC #2000,8¢177530 ; DISABLE TRAPS WHILE REPORTING FRROR. ;FX8JC
4087 027054 012737 000001 001344 MoV #1 ,3RFLAG : AND S5AY THEY'RE NOT EXPECTED EITHER. ;FX8JC
4088 027062 012737 027323 044746 MOV #Q15,EMADR HANY

027070 012737 045206 044752 MOV #NOSIG,ESADR ERA ERROR 153, BRESET TRAP THRU 24 DIDN'T HAPPEN
027076 104153 ERROR+153 //

4089 027100 077001 00000S 077001 .WORD  SOB+1, RESET, SOB 1 ;; LOCAL-RESET.
4090 027106 052777 002000 152200 8IS £2000,34CSR ; BUT ENABLE TRAP ON Q-BUS RESET. ;FX8JC
4091 027114 042737 000100 177540 QIEND: BIC #BIT06.8#K2CSRJ
4092 027122 012777 002000 152164 MOV #2000, 34CSR .AND CSR'S. ;Fx8JC
4093 027130 000530 BR TST13 ;AND THAT'S ALL THERE IS TO IT.
4094 027132 102 125 123 QIl: .ASCIZ /BUS TIME-OUT AT QIR /
4095 027157 121 055 102 @QI2: .ASCIZ /Q-BUS REQUEST DIDN'T SET/
4096 027210 042 102 111 QI3: .ASCIZ /"BIACK" NOT RECEIVED (Q-REQ STILL SET)/
4097 027257 111 116 124 QI4: .ASCIZ /INTERRUPT (ON "BIACK”) NOT RECEIVED/
4098 027323 124 122 101 QIS: .ASCIZ /TRAP THRU 24 NOT RECEIVED ON "BRESET"/

4099 027371 121 111 122 DPR11: .ASCIZ /QIR NOT WRITTEN/
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TW0 PORT REGISTERS

T13
4102

4103

4104
4105
4106
4107
4108

4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123

4124
4125
4126
4127

4128

027412
027414
027422
027424
027430
0274

027442
027450
027452
027456
227460
027462
027466
027472
027474

027522

027522

027522
027522
027530
027536

027544
027550
027554
027560

012737
012737
012777

013700
012701
120027
001001
005720
010037
013710

012737
012737
104155
000137

000340
001100
1777717
044742
000400
151642
032124
027474

040

027530
1717
002000

001320

000017
000002

001120
001124

001126
001124

046533
045210
002426
046500
045230
032122
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177524

002426
151470

124

001110
001124
151550

001126

044746
044752

044746
044752

IR 2 22322222 2 2t iR s s s sttt st s st s s e eey e

;*TEST 13 TWO PORT REGISTERS
R I T T g Y Y P T T L

TST13: SCOPE

8IT #340,3#2CSRC  ;; IS THE ID SWITCH IN POSITIONS O OR 1?

BEQ 30056% :: SKIP THIS TEST IF IT IS
MOV OSTACK, SP ;s SET A CLEAN STACK.
MOV £-1, TRAP4X ;s DISMISS BUS-ERRORS.
CLR EMPRE :; CLEAR ERROR PREFIX,
8IT #8178, aSWR ;i FORCED ENTRY SELECTED ??
BNE 300574 ;s BR_IF SO.
ng F$OPR ;s CHECK FOR VALID $DPR.
8vC 300574 is SKIP NEXT IF OK.

30056%: JP TST14 :: BYPASS.

30057%: TSNAME, .+4 i PRINT TEST NUMBER AND NAME.
BR 30058$ .AND SKIP OVER THE ASCII.

éegﬁz \ TWO PORT REGISTERS\

300584 :
;AR RRRARE AR KRR R KRR R KRR KRR AR ARk R kR kh kR kh kR bk kb k&

;*TEST 13.1 READ/WRITE ACCESS
et e g T T Y T I e P

T13.1::

; FIRST, DISABLE THE DPR AND VERIFY WRITE/READ
: FROM THE LOCAL (II) SIDE.

TDPR1:
MOV #.+6,$LPERR ;; LOOP HERE ON ERROR.
MOV #-1, $GDDAT ; SET EXPECTED DATA.
MOV £2000,3$CSR ; EVERYTHING OFF BUT TRAP ON Q-BUS ;FX8JC
; RESET. ;FX8JC
MOV $0PR,RO ; DPR BASE ADDRESS (LOCAL).
MOV £#15.,R1
1¢: cHP8 RO, 82 ; ODT'S STATUS REG ?7
BNE 2% ; SKIP IF NOT.
TST (RO). ; YES, OON'T WRITE IT.
2%: MOV RO, $GDADR ; SET ADDRESS.
geg $GDDAT (RO) ; WRITE ALL BITS..
MOV (RO)* $BDDAT :...AND READ IT BACK.
cHP SGDDHT $8DDAT
BEQ 34
MOV S0PR2, EMADR 5 \\
MOV  GEF2, £SADR :; >> ERROR 154, LOCAL DPR WRITE-READ ERROR
ERROR+154 i://
3¢: S0B R1,1¢
CLR TRAP4X ; RESET TRAPPER...
a8 BR TDPR2 ;...AND PROCEED.
MOV #DPR1,EMADR NN
MOV  #LA16,ESADR ;3 >> ERROR 155, BUS-ERROR ON DPR ADDRESS
ERROR+155 :://
JP OPREND : ABORT TEST.
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READ/WRITE ACCESS

T13.1

4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144
4145
4146
4147
TION

4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167

4168
4169
4170
4171
4172
4173
4174
4175
4176

4177
4178
4179

027662

027666
027670
027674
027700
027702
027710
027716
027720
027724
027726
027732
027740
027742
027746
027750
027752
027760
027762
027770
027772

030000
030004
030010
030014

160000
175400
015400

017700

010001
072127
020137
001407
012737
012737
104156
042700
006300
063700
032777
001402
062700
010027
000000
032737
001404
052737
000403
042737

012701
012702

151452

177774
050742

031156
045206

177617

001322
000200

015400

000010
002000
002000
061022
000020
031722
001120

046566
045222

L ~ - - o A kb nar s € e
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044746
044752

151400

177522
027750
027750

044746
044752

001120

044746
044752

001120

NOW THE DPR IS FULL OF 1'S (EXCEPT FOR WORD 1).
READ ALL WORDS FROM THE Q BUS SIDE USING THE DMA ENGINE.
EXPECT ALL ADDRESSES TO RESPOND (NO EOP), BUT DATA = 0'S.

LO@B= 160000 ; 162000 ; LOW RANGE Q-BUS BASE ADDRESS (ID 0-7).
HI@B= 175400 ; 177400 ; HIGH DITTO (ID 8 F).
LO2HI= HIQB-L0G8 ; OFFSET TO CHANGE FROM LO TO HI RANGE.
fOPR2: MOV a$7CID,RO ; GET CPU ID NUM (CSRC<7:4>).

;TEST THAT THE I0P ID DETERMINED BY THE ARBITER MATCHES THE ACTUAL
;SETTING OF THE ID SWITCH REPRESENTED IN K2CSRC <7-4>
MOV RO,R1 :
ASH $-4,R1
cHP R1,I0P.ID
BEQ 104
MOV #IDERR,EMADR
MOV #NOSIG,ESADR
ERROR+156
10%: BIC #1C160,R0O
ASL RO
ADD $DPRQ,RO

IOP ID NUMBER SHOUW.D = SWITCH SETTING

AN
i ;> ERROR 156, IOP ID NUMBER DOES NOT MATCH ARBITER CALCWLA

STRIPPED TO <6:4> = NUM#16..
..TIMES 2 = NUM«32..
.PLUS BASE = @-BUS DPR ADDRESS.

s We Wh WP ®E WP WE @) We W Wi VO WF Wn o
.

BIT #8I77,3$7CID "ID >= 8. 27
BEQ 1 NO.
ADD ¢L02HI ,RO YES, ADJUST TQ HIGH RANGE .
14: MoV RO,(PC)+ SAVE QDPR ADDRESS.
QDPR: O .HERE.
g%a g?ITO3.8#K2CSRB IS THE HI RANGE JUMPER INSTALLED?
gés :%OOO.QDPR ;HI RANGE JUMPER INSTALLED
S¢: BIC #2000, QDPR ;HI RANGE JUMPER NOT INSTALLED
4% MOV #BUFR1 ,R1 ; SET LOCAL ADDRESS..
MOV ¢16. ,R2 i...AND WORD COUNT.
CALL RQIO ; READ FROM Q-BUS SIDE VIA DMA.
BVC 14 ; BR_IF NO TIME-QUT "EOP".
MOV RO, $GDADR : BAD Q ADDRESS (+2).
MOV #DPR3, EMADR is\\
MOV SLA16M2,ESADR ;; >> ERROR 157, BUS ERROR ON Q-BUS DPR READ
ERROR+157 H
BR TIPV1
1%: MOV #BUFR1 ,RO
MOV #16. ,R1
MOV QDPR, $GDADR ; SRC ADDRESS(ES)..
CLR $GODAT :...SHOULD HAVE RETURNED ZERO.
2$: MOV RO, $8DADR : DST ADDRESS(ES)..
MoV (R0)+ . $BDDAT :...AND WHAT WE REALLY GOT.
Bﬁgv 34 a.E ; ER IF ZERO.
MOV 8EF6,ESADR ;: >> ERROR 160, NON-ZERO DATA ON Q-BUS READ
ERROR+ 160 ii//
3¢ ADD #2, $GDADR
soB Ry, 24

T T e T Ty T AT R PR PR S RS IR SR R L2 22
;*«TEST 13.2 Q@-BUS WRITE
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KxJ11l CA FUNCTIONAL TEST

T13.2

4180
4181
4182
4183
4184

4185 ¢

Q-8US

030124

030172
030176
030202
030206
030214
030222

030230

WRITE

012737
012737

012737

052737
013700
012701
012702
012711
010037
052737
005037
004737
102007
012737
012737
104161
005737
001007

012737

012737

031732

046774
045230

001346

046700
045206
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001110
000120
000124
000134

177776

000404
000406
172356

177572

177540

04474¢
044752

044746
044752

172356
177572

177776

044746
044752

i 3.0::

o vt fur

El iS22 22222 22 2 E L P 2t s I I i eIt e s s e e e T sy Ly)

SO FAR, SO GOOD -- NOW WRITE ALL FROM THE Q-BUS SIDE.

: 1ST WRITE SHOULD FORCE A NON MASKABLE RESTART TRAP (COMMAND INT).
; ALL OTHERS SHOULD APPEAR NON-EXISTANT (EOP).

TIPV1:
MOV #.+6, $LPERR
MOV #IR4 ,DPRV4
MOV #IR8,DPRVS
MOV #IR12,DPRV12
MTPS #PR7
JSR PC, MU
8IS £140000, 3#PSW
MOV #140000,R6
MOV 34404, -(SP)
MOV %406, -(SP)
MOV #137,38404
MOV #NHITRP 406
MOV #177654, 8#KIPAR7
BIS #1,aMMRO
MOV QDPR,RO
MOV #8UFRL ,R1
MOV #1,R2
MOV #40,(R1)
MOV RO, $GDADR
BIS #BIT06 S#KZCSRJ
CLR S¢TPROT
CALL WQIO0
BvC 1
MOV SDPR7 ,EMADR
MOV & A16,ESADR
ERRDOR+161
14: 157 3¢TPROTR
BNE 24
114:
MOV #DPRS, EMADR
MOV  #NOSIG,ESADR
ERROR +162
24: MOV #177600, 38KIPAR7
BIC 41, AOMMR0
MOV 9406, (SP)+
MOV #404,(SP )+
MOV 0340, 34PSHW
MTPS PRO
CLR R4
MOV #15. ,R3
44: MOV #1,R2
MOV RO, $GDADR
CALL 0
8vVS 5S¢
MOV #DPR6 , EMADR
MOV 8LA16,ESADR

;; LOOP HERE ON ERROR.
; LEVEL S INTS SHOULD
;. ..NOT HAPPEN. .

YET)..
:..."COMMAND " INTERRUPT SHOULD.
;INIT MMU REGISTERS
;SET USER MODE
:SET UP USER STACK

WILL CAUSE NON MASKABLE INTERRUPT TO POINT

.TO PHYSICAL ADDRESS 404 RATHER THAN 1773004
:...HHICH IS THE FIRMWARE RESTART ADDRESS. GETS
i....AROUND THE NEED TO HAVE FIRMWARE TO DO TEST
;TURN ON MMU
; SET GLOBAL DPR ADDRESS...
;...LOCAL ADDRESS...
:...AND WORD COUNT.
; SET 1ST WORD = “NOP“ COMMAND.
ARM INTERRUPTS
SAY EXPECTING RESET TRAP
WRITE DPR WORD O..

.SHOULD NOT HAVE ABORTED.

,\\
i1 > ERROR 161, TIME-OUT ON WRITE TO DPRO
:DID TRAP OCCUR?

HEAN
;; >> ERROR 162, COMMAND INTERRUPT DOESN'T WORK

; SET KERNEL MODE
; LOWER CPU.
; CLEAR INT RECEIVED FLAG.
; SET LOOP FOR 15 MORE WRITES.
; ONE AT A TIME.

; WRITE NEXT FROM Q-BUS SIDE...
;...SHOULD RETURN “EOP”.

i\
:: >> ERROR 163, @-BUS DPR WRITE DIDN'T TIME-OUT
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KXJ11-CA FUNCTIONAL TEST

T13.2

4228
4229
4230
4231

4232
4233
4233
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250

Q-8US WRITE

030442 104163
030444 077317
030446 005704
030450 001407
030452 012737
030460 012737
030466 104164

012777
013700
062700
012701
012703
010037

102413

030327
001422
012737
012737
104165
000412
030327
001007
012737
012737
104166

030327
001406
012737
020437
001022
030327
001406
012737
020437

030676
030676
030704
030712

030714
030716

012737
012737
104167

006303
001277

047042
045206

002170
027750
000002
061024
000002
001120

000001
031732

001042
046771
045230
001042
046774
045230
000020

032060
047112

000400

034060
047112

010000
031061
047112

047107
045206

MACRO Y05.02 Thursday 03 Apr 86 14:11

044746
044752

150616

044746
044752

044746
044752

047112

047112

047112

044746
044752

S%:

.
”

B vt v i WA 4 ot

ERROR+ 163
SOB R3.4¢
157 R4
BEQ TIPV2
MOV #DPR8 , EMADR
MOV #NOSIG,ESADR
ERROR+164

Page 110

ii//
; NONE SHOULD HAVE INTERRUPTED.

HEA
;- »> ERROR 164, INT HAPPENED WITH DPR DISABLED

; NOW, ENABLE THE DPR, AND WRITE WORDS 1-15 AGAIN.
; EXPECT EOP AT WORDS 1, S, AND 9,

; AND INTERRUPTS AT WORDS 4, 8,

TIPVZ:

1¢:

2%:

3¢:

4%:

5¢:

6$:

66$:

74:

AND 12.

SET ALL ENABLES INC. G BUS RESET TRAP.;FX8JC
SET Q@ ADDRESS...

...FOR DPR1...

...AND LOCAL ADNPESS,

BIT = CURRENT wCRD UNDER TEST.

SET CURRENT DPR ADDR FOR ERROR.

CLEAR “INT RECVD" FLAG.

SET WC...

...AND WRITE A WORD.

BR IF WRITE TIMED OUT (EOP).

R3,&<BIT1!BITS5!BITY> ; TIME-OQUT EXPECTED ??
4% ; PROCEED.

:e W\
HH ;> ERROR 165, WRITE TO DPR DIDN'T TIME-QUT (NO EOP)

4%
53.#<BIT1!BIT5!BIT9> : TIMED-OUT EXPECTED ?2?

: YES, SO FAR S0 GOOD.
': >> ERROR 166, WRITE TO DPR TIMED-OUT (EOP)

ﬁgTERRUPT 4 EXPECTED 27

YES...

...RECEIVED 2?

NOPE .

ﬁgTERRUPT 8 EXPECTED 27

YES. ..

...RECEIVED 7?

NOPE .

ﬁgTERRUPT 12 EXPECTED 27

YES...
...RECEIvVLY 22
YUP.

s \\
; >> ERROR 167, DPRXX INTERRUPT NOT RECEIVET

; SHIFT UP TO NEXT WORD (BIT)...

MOV #2170,34CSR :
MOV QDPR,RO ;
ADD #2,R0 :
MOV #BUFR1+2,R1 ;
MOV #8IT1,R3 ;
MOV RO, $GDADR ;
CLR R4 H
MOV #1,R2 ;
CALL Wa1o :
8vS 34 :
B8IT
BEQ : .
MOV POPR6 , EMADR
MOV  &LAl16,ESADR
ERROR+165 HH
BR
8IT
BNE
MOV SOPR7 ,EMADR
MOV &LA16,ESADR
ERROR + 166
8IT R3,481IT4 i
BEQ 5¢ :
MOV 904 ,DPR9+3 :
cHP R4 ,0PR9+3 ;
BNE 664 :
BIT R3,88IT8 H
8EQ 6% H
MOV £"08,DPR9+3 :
(o o R4 ,0PR9.+3 ;
BNE 664 :
BIT R3,8B1IT12 i
BEQ 74 H
MOV #712 ,DPRS .3 ;
cHe R4 ,DPR9+3 ;
BEQ 74 ;
MOV #0PR9,EMADR H
MOV #NOSIG,ESADR :
ERROR+167 i
ASL R3
BNE 14

;...AND LOOP 'TIL ALL WORDS DONE.

——— e
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KXJ11-CA FUNCTIONAL TEST
Q-BUS WRITE

T13.2

4275
4276
4277
4278
4279
4280
4281
4282
4283
4264
4285
4286

030772
030774
030776

031004
031010
031012
031016
031022

031024
031030
031032
031040
031046
031054

031056

031064
031070
031074
031076
031100
031102

031104
031110
031114
031120
031124

031126

000443
052777

105777
100375
017703
120327
001370

026001
001012
042777
012737
012737
104171

012777
013700

077102

012700
010037
010037
010037
000423

012704

000402
012704
000402
012704
042777
000002

111

001320
000036
010000
000154
040000

027371
045206
010000
150134
150130
000131
000036
010000
047144
045206
002000

001320
000016

002542
000124
000134
£72060
034060

031061
000007

117
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: FINALLY, USE THE QIR FACILITY AND VERIFY THAT THE
; ANBITER PROCESSOR CAN INDEED WRITE INTO THE DPR.
TIPV3: MOV $DPR,RO
MOV 36(RO -1 ; SAVE DPR«<15>.
150356 B8IC 8I712.84C’= ; DISABLE Q BUT “NTERRUPT
150352 MOV $#QIRV2,3$QIR ; SET Q-REQUEST.
150342 BIT #BIT14,84CSR ; WAS QIR WITTEN"
NOP ; DELAY A SKOSH
BNE 11 H
044746 MOV #0PR11,EMADR ::\\
044752 MOV #NOSIG, ESADR i >> ERROR 170, QIR NOT WRITTEN
ERROR-170 1://

BR 10%
150310 11%: BIS #BIT12,a$CSR ;ENABLE Q BUS INTERRUPT

; WAIT FOR ARBITER TO SEND A 'Y SIGNIFYING IT HAS RESPONDED. ;FX8JC
1¢: 1518 $TKS ; WAIT FOR CHAR FROM ARBITER. ;FX8JC
BPL 14 ; KEEP LOOKING. ;FX8JC
MOV 3$TKB,R3 ; GET THE CHARACTER. :FX9JC
cMP8 R3,»'Y ; IS IT A YES? ;FX8JC
BNE 14 ; IF NOT, KEEP LOOKING. sFX8JC
cMP 36(RO),R1 ;...ARBITER SHOULD COMPLIMENT DPR<15>, ;FX8JC
BNE 24 ; BR IF IT DID.
150254 BIC #3HJEN, 9$CSR ; DISABLE REQUEST. ;FX8JC
044746 MOV #DrR10,EMADR i\
044752 MOV #NOSIG,ESADR ;i >> ERROR 171, ARBITER WRITE TO DPR<15> FAILS
ERROR+171 s://
150230 2%: MOV #2000, 3$CSR ; ALL DONE, CLEAR STATUS 8UT ALLOW ;FX8JC
; TRAP ON @ BJS RESET. ;FX8JC
MOV $DPR,RO
MOV #14. ,R1
CLR (RO)- CLEAR DPRO. .
TST (RO)- .SKIP DPR1.
34 CLR (RO)+ ..AND CLEAR THE REST.
sS08 R1,3$
10¢: MOV S0ISMISS,RO
MOV RO ,DPRV4 ;...RESTORE VECTORS...
MOV RO,DPRVS
MOV RO,DPRV12
BR ENDIRG
IR4: Sﬂg‘\;z #"04 ,R4 ; DPRV4 INTERRUPT RECEIVED.
IRS: §¥2 #"08,R4 ; DITTO DPRVS.
IR12: MOV #"12,R4 ; DITTO DPRV1C.
150140 g%c #7,34CSR ; «ek TEMP, ENSIFE REQ'S ARE CLEAR.
1
120 IDERR: .ASCIZ /10P ID ERROR/
.EVEN
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T13.2

Q-BUS WRITE

4326 031174
4327

031174
4328
4329
4330
4331
4332 031174
4333 031202
4334 031206
4335 031212
4336 031220
4337 031226
4338 031234

4339
031240

4340
031244
031246

031252

4378 06
4379 031412

012737
013746
013746
012737
012737
012737
004737

012701
077101
005037

012703
012702
012704
010324
010224
022704
001373
012704
020324
001042
020224
001035
022704
001371
022702
001407
012704
012702
012703
000750
012704

177777
000004

000006
031450
000340

000006
036330
000400
177766

125252
052525
175000
175040

175000

175040
125252
175000
125252
052525

175040
000020

001124
001126

001124
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175000

000004
000006
175012

ENDIRQ:

R I TR I 2P 2R RS 222 RS s 22T R SN R R R PRI PR RR TR LYY

;*TEST 13.3 ACCESS TPRS FROM QBUS AND LOCAL SINES SIMULTANEOUSLY

;;‘t‘tttttttt‘tttttt‘ttttt‘tttt“tttttttttttt‘t‘&ttttlttttttt‘t‘t

T13 3::

NOH TEST THAT TPRS CAN BE ACCESSED FROM THE LOCAL SIDE WHEN THERE
IS HEAVY Q-BUS ACTIVITY TO THEM.

MOV # 1,3¢TPROO ;INIT TPRO WITH -1

MOV a4, -(SP) :SAVE TRAP VECTOR

MOV a%6,-(SP) :

:83 f8368#4 ;LOAD NEW VECTOR

MOV #6,3#TPROS ;POINT TO ARBITER ROUTINE IN TPRS

JSR PC,ARBDIS ;G0 TO ARBITER DISPATCH ROUTINE
;.. TPRS WILL BE ENABLED ON RETURN

MOV #400,R1 H

S08 R1,. ;GIVE THE ARSITER TIME TO SET LP

CLR IR177766 ;CLEAR THE CPU ERROR REGISTER

;TEST THE TPRS WHILE THE ARBITER IS READING TPRO IN A TIGHT LOOP

MOV #125252.R3 ;INIT R3 W. H DATA
MOV 252525 . R2 :INIT R2 WITH DATA
MOV 4TPROO . R4 :POINT TO FIRST TPR
1$: MOV R3,(R4 )« :WRITE CHECKER BOARD TC PR ARRAY
MOV R2.(R4)+
gnz fIPR15+2.R4 ;DID WE RUN OUT OF TPRS YET?
MOV #TPROO, R4 :POINT TO TPROO
2¢: cHP R3, (R4 :CHECK DATA
BNE 5% :BRANCH IF BAD
cHP R2,(R8)+ :CHECK DATA
BNE 3§ :BRANCH IF BAD
gnz glpalsoz,na :DID WE CHECK ALL THE TPRS?
ggﬁ :%25252.R2 :DID WE TRY BOTH PATTERNS?
MOV #TPROO, R4 .RESET POINTER
MOV 2125252 ,R2 :CHANGE PATTERN
MOV #52525 ,R3 : "
BR 13
44 MOV #TPR1502 R4
MOV 016, ;SET UP LOOP
11%: ﬁﬁg - R45 :CLEAR TPROO TO SIGNAL ARBITER THAT
5T (R&) ;IS IT CLEAR
BNE 124 ;
S08 R3,11¢ ;
BR 104
12¢:  CLR 203GODAT ;ERROR CALL DATA
ggv (g:).84$BDDAT :ACTUAL DATA
1
38, ggv R%.SQSGDDAT :ERROR CALL DATA
6
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KXJ11-CA FUNCTIONAL TEST

T13.3

ACCESS TPRS FROM QBUS

4380 031414

4381
4382
4383

4384
4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400

4402
4403
4404

4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420

031420
031424
031430
031436

031564
031570
031574

031600
031600
031606
031612
031616
031620
031624
031626
031710

010337
014437
010437
012737
012737
104172
000446

022626
013746
012737
012702
052712
042712
012737
032712
001775

012637
012637
000137

042737
006237
013746

001124
001126
001122
005554
045210

030070
000130
001122
031710
031600

177766
000006
000004
032122
175000
001122
001122
031626

124
117
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AND LOCA. _IDES SIMULTANEOUSLY

044746
044752

000130

177532

044746
044752

001122

111
103

S5¢: MOV R3,3¢$GDOAT

6%: MOV -(R4),32$BDDAT :GET BAD DATA
13¢: MOV R4, 32 $BDADR :.. AND FAILING TPR ADDRESS
MoV $TPRDER ,EMADR s\
MOV 2EF2,ESADR :: >> ERROR 172, BAD DATA IN TPRS
ERROR+172 2://
BR 10$ 0K
:COMES HERE IF WE SHOULD GET A TIME-OUT WHILE TRYING TO ACCESS TPRS
8% cHP (S5P)+,(5P)+ sFIX STACK
HOV 3¢130,-(5P) :SAVE VECTOR

MoV #7¢,34130 :
MOV #(2CSRD,R2 H
BIS #81706,(R2) ;ENABLE TPRS

8IC #8I1712,(R2) ;:DON'T ALLOW BUS INTERRUPTS
MoV 2110, 3#2QIR ;TELL ARBITER TO COOL IT.
144 g%g :2§T14.(R2) ;DID THE QIR GET WRITTEN?
BIS #<«BIT13!8IT12>,(R2) ;:ENABLE Q-BUS INTERRUPT & IACK INTERRUPT
a:%T 4 ;LOWER PRIORITY LEVEL
74: cHe (SP)+ ,(SP)+ ;FIX STACK
BIC #30070,(R2) ; TURN OFF MASKABLE INTERRUPTS
MOV (5P)+,a3%130 ;RESTORE VECTOR
MOV R4, $BDADR :SAVE ADDRESS OF TPR CAUSING TIME-OUT
MOV #TPRTO,EMADR AN
MOV  &TPRNXM,ESADR ;; >> ERROR 173, TIME-OUT ON SIMULTANEOUS ACCESS TO TPRS
ERROR+173 33//
CLR 177766 ;CLEAR CPU ERROR REGISTER
10%: MOV (SP)+,3%6 sRESTORE STACK
MOV (SP)+,a84 ;
JP DPREND
TPRNXM: ;;ERROR ROUTINE FOR TPR NXM
BiC $175000, $BDADR  ;STRIP OFF UN-NEEDED BITS
ASR $BDADR ;SHIFT IT OVER ONE
Moy $BDADR, -(SP) H
TYPDS
TYPE ,1%
RTS PC
1%: .ASCIZ / TIMED-QUT WHILE ARBITER WAS ACCESSING FROM Q-BUS/

TPRTO: .ASCIZ /LOCAL TPR/
.EVEN
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T13.3
4422
4423

4424
4425

4455
4457

4463

RCCESS TPRS FROM QBUS

031722

032114
032120

032122
032122

042737
000403

052737
010037
(1,137
010237

005005
012765
012765

012765
000403

012765
012765
012765
000240
032765
001774
012765
016500
016501
016502
032765
001401
000262
000207

001602
177400
000000

000010
000000

000400

000020

000020
032104
032110
032112

000115
000074
174446
032100

032120
000240
000102

020000
000054
174412
174402

174462
000002

000000
001 ;40

MACRO Y05.02 Thursda
AND LOCAL SIDES SIMAT

3-. s W ws ae W

032116 I0:
032116 WQIO:

174470
174454

174442

174442 CNTNU:
174454

174454

174456 1$:

174454

174456
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ANEQUSL Y

SUBROUTINE TO ACCESS THE Q-BUS I/0 PAGE USING THE DMA ENGINE.
ON CALL, RO = QIO ADDRESS, R1 = LOCAL ADDRESS. R2 = WORD COUNT,
JN RETURN, THEY CONTAIN UPDATED (TERMINAL) VALUES.

IF EGP TERMINATION, “V* BIT IS SET.

g&gs #81T4,CM+2 ; READ -- CLEAR "FLIP” BIT.
BIS #8174 ,CM+2 : WRITE - SET "FLIP" BIT.
MOV RO,QA+2 ; SET Q-BUS I/0 ADDRESS.
MOV R1,LA+2 ; SET LOCAL ADDRESS.
MOV R2,WC ; SET WORD COUNT.
MOV $OMA,RS
CLR RS
MOV #115,MR(RS) ; MODE - VI'WAIT!CPINTLV!ENABLE.
MOV #40:34 ,CMDR(RS5) ; CLEAR INTERRUPT ENABLES.
CLR CHA1H(RS)
g&gs #QIOC,CHALIL(RS) ; SET START CHAIN ADDRESS.
MOV #QIOCC,CHAIL(RS) ; SET CONTINUE CHAIN (DUMMY).
MOV #240,CMOR(RS)  ; CHAIN-LOAD (OR RELOAD O) REGISTERS.
225 4132,CMDR(RS)  ; SET SOFT-REQ (START/CONTINUE DMA)...
géa TEP.STATI(RS) ;...ANC WAIT FOR DONE/ABORT (IP=1).
MOV #40!14,CMOR(RS) ; OK, CLEAR IUS AND IP.
MOV 174412(RS),R0  ; GET FINAL @ ADDR (ARAL)...
MOV 174402(RS),R1  ;...LOCAL ADDR (ARBL)...
MOV 174462(RS),R2  ;...AND WORD COUNT (OPK).
BIT $EOP,STAT1(RS) ; "EOP" TERMINATION ?2?
8EQ 2% : SKIP IF NOT...
SEV i...0THERWISE, SET "V" IN PSW.
RETURN
1602 ; LOAD CARA, CAR8, COPK, AND CH MODE.
177400, O ; Q-BUS I/0 ADDRESS (CARA)
0,0 ; LOCAL ADDRESS (CARB)
0 ; WORD COUNT (COPK)
10, 1340 ; CHAN MODE (1360 IF "FLIP” = 1).
; DUMMY RELOAD TO CLEAR "NAC" AND CONTINUE.
BR TST14 ; sNEXT TEST




49
T14
4465
032124
032126
n32134
032136

032142
032144

032176

032226
032226

032334

032342
032344

032360
032364

4508 032426
4509 032430

KXJ1l CA FUNCTIONAL TEST
SHARED

MEMORY MAPPING

012706

010237
005037

005037
052737
013746
013746
012737
012737
000234
013737

000340
0Su754
001100
177777
044742

033174
032176

040

032574

000001

051506

177666
175010

177766
000100

000200
032572
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177524

002426

123

000134
000136
000120
000122

172516

177572

177530

000130
000132

175012

i 22 222 222222 222 S 2 22 222 2 2t s 2 i SR S T 22 ]3]

;¢TEST 14

TST14:

300594 :

300604 :

300614 :

SCOPE
BEQ

SHARED MEMORY MAPPING

R 2222 22222233 222 222 222222222 2222 RERES IR TSI TSI SIS S22 2 8 1)

£340, 3M2CSRC ;s IS THE ID SWITCH IN POSITIONS O OR 1?
30059 ;s SKIP THIS TEST IfF IT IS
MAXBLK : ;IS THERE ANY ROOM FOR SHARED MEMORY
3¢ ..SKIP THIS TEST IF NOT
#STRZK,SP ;; SET A CLEAN STACK.
¢ 1,TRAP4X :: DISMISS BUS-ERRORS.
EMPRE :; CLEAR ERROR PREFIX.
300604 :; SKIP NEXT.
TSTlS ;; BYPASS.
X PRINT TEST NUMBER AND NAME.
30061 ; .AND SKIP GVER THE ASCII.
\ SHARED MEMORY HAPPING\
7 ;NO INTERRUPTS
#INT134,34134 ; INTERRUPT ROUTINE ACDRESS
#PR7,3#136 .rRI 7
#INT120,3%#120
#PR7 , 38122
PC,PROMLO :FIGURE OUT THE MAXIMUM AMOUNT
aMIPARS, RO ; OF ALLOCATED SHARED MEMORY THAT
#200,R ; CAN BE WRITTEN WITHOUT CORRUPTING
#-7,R0 ; THE CODE RUNNING IN THE K2
$#64. ,R1 :
RO.R1 ;
R1.MAXWRT ;THIS IS THE MAX
PC.MMU ;G0 INITIALIZE THE PDRS AND PARS
$20,36172516 ;:DISABLE D SPACE
SP, FOUDPART ;SAVE THE STACK POINTER
#172300 SP ;SET UP A STACK IN SUPR D PARS
81, IR0 ;TURN ON MU

;F;rsaA;e’ll establish a checksum for the diagnostic stuff resident in
i the

1¢:

R2
SLASTAD,R3

Rl
(R1)+,R2
R3.R1

14
R2,38177666
80175010

98177766
281706, 30K2CSRD
“1301 ’(?)
a0132,-(SP)
34,3013

OPR4 ,3v132

r
MAXWRT ,@9175012

;R2 WILL HOLD 5UM IGNORING CARRIES

;SAVE CHECK SUM

;:CLEAR TPR4; IT WIL! INDICATE WHICH
:ARBITER SIDE ERROR OCCURRED

;CLEAR CPU ERROR REGISTER

;ENABLE TPRS AND INTERRUPTS FROM 134
:SAVE VECTOR AT 130

;LOMER PRIORITY LEVEL
;:PUT MAX WRITE VALUE IN TPRS




N9

T14

4510
4511
4512
4513

4514
4515
4516
4517
4518
4519
4520
4521

KXJ11 CA FUNCTIONAL TEST
SHARE|

D MEMORY MAPPING

032436
032444
032452
032454
032462
032470
032472

032500

03

032542
032550
032556

032560
032566
032570
032572

012737

104174
052737

000001

022626
012637
012637
032737
001407
012737
012737
104175
042737
052737
000001

052737
000001
000776
000000

000404
040000

004700
045206

030000
000132
000130
040000
004700
045206
020000
000040

000030

MACRO Y05.02

177532
177530

044746
044752

.. 7530

177530

044746
044722

177530
177530

177530

2s:

3s:

6$:

MAXURT :
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;LET ARBITER KNOW WERE READY
;WAS VECTOR WRITTEN?

HAANN
.; >> ERROR 174, QIR ERROR

#<BIT13!B1IT12>, 8¢K2CSRD ;ENABLE QIR TO INTERRUPT ARBITER

;i . .AND NOTIFY VIA 130

;FAKE THE RTI

RESTORE VECTOR
:WAS BIT 14 CLEARED BY IAK?

>> ERROR 175, QIR REQUEST WAS NOT CLEARED BY
/

;DISABLE IAK INTERRUPTS
;ENABLE INTERRUPTS VIA 134
;AND WAIT FOR IT TO INTERRUPT
; WITH START UP INFORMATION

#<BIT04!BIT03>,3#C2CSRD ;ENABLE INTERRUPT FROM 124 &

120
:WAIT FOR ARBITER TO SIGNAL IT IS DONE

MOV #404 ,38K2Q1R
BIT #BIT14,3#HC2CSRD
BNE 24
MoV #QIRER,EMADR
MOV QNOSIG ESADR
ERROR-174
BI1S
WATT
c (SPJ+,(SP)+
MOV (SP)+,a%132
MOV (SP)+,a#130
BIT 2BIT14, 8#K2CSRD
BEQ 44
MOV #QIRER,EMADR HIANY
MOV #NOSIG,ESADR i
ERROR+175 Vi
8I1C #BIT13,a#2CSRD
BIS #BITOS, a#2CSRD
WAIT
BIS
WAIT
BR 6%
MORD O

IAK
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4533
4534
4535
4536
4537
4538
4539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4353
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565

4566
4567
4568
4369
4570
4571
4572
4573
4574

032574
032576

032646

032652
032656
032660
032662
032666

032672
032700
032702
032702
032710
032716
032720
032722
032724
032726
032730

032736
032740

162701
010137

072327
060203
005403
042703
050337

052737
000407

012737
012737
104176
012603
012602
012601
012600
012737

000002
200

ST
MAPP ING

175026

175030
177534

000100
000200

000200
177536

1777711
177700
177536
000004

032740
045206

000374

116
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177540

044746
044752

177532

125

: INTERRUPT ROUTINE WILL ACCEPT VALUES PASSED IN TPRS 11612 .THE NUMBER
;0F BLOCKS TO BE ALLOCATED TO SHARED MEMORY AND THE STARTING @ BUS ADORESS
;OF SHARED MEMORY RESPECTIVELY

INT134: MOV RO,-(SP)
MOV R1,-(SP)
MOV R2, (SP) ; SAVE REGS
HOV Rss-(sp)
MOV 84175026 ,R0O :SAVE NUMBER OF BLOCKS TO SHARE
BEQ S$ ;ERROR IF ZERO
MOV a3¢175030,R1 ;AND STARTING @ BUS ADDRESS
MOV R1,38K2CSRF ;LOAD X2CSRF WITHSTARTING QBUS ADDR
MOV R1,R3 : AND R3 FOR LATER USE
cMP RO, #64.
BHI S5¢
MOV RO,R2 ;SAVE NUMBER OF BLOCKS IN R2
14: ggg ;gogéni ;CALCULATE ENDING ADDRESS
SuB $200,R1 ;BUMP 1T DOWN BY ONE BLOCK
MOV R1,38K2CSRH ;:LOAD ENDING Q BUS ADDRESS
; CALCULATE NUMBER OF BLOCKS FIELD FOR K2CSRH
ASH #-7,R3 ;SHIFT STARTING ADDRESS DOWN
ADD R2,R73 ;ADD NUMBER OF BLOCKS
NEG R3 :PUT NUMBER OF BLOCKS IN CSRH FORMAT
BIC #tC77,R3 ;:STRIP OFF UNNEEDED BITS
BIS R3, 3K2CSRH ;LOAD SHARED BLOCKS FIELD
g%s g?ITOZ.aﬂKZCSRJ ;ENABLE SHARED MEMORY ONTO @QBUS
S$:
MOV #BLKER , EMADR ;3 \\
MOV #NOSIG,ESADR ;3 >> ERROR 176, NUMBER OF BLOCKS FIELD IS INCORRECT
ERROR+176 :3//
6%: MOV (SP)+,R3
MOV (?)'IRZ
MOV (5P)«,R1
MOV (SP)«,RO
MOV 4374 ,38K2Q1IR ;TELL ARBITER THAT SHARED MEMORY IS
: ENABLED; GO WRITE IT,.
RT1
B%s%s: .ASCIZ <CRLF>/NUMBER OF BLKS NOT VALID/
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T14
4656

4666

4668
4669
4670
4671

4672
4673
4674

SHARED

032772
032772
032776
033002

033074
033074
033076
033144

MEMORY MAPPING

013706
013701
005701
001424
005301
072127
000161

012737
012737
104177
000407

177676
175010

000204
033020
033076
045206
033144
045206
177530
000004
177572

110
110
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044746
044752

044746
044752

177540

101
101

INT120:

1$:

ENDSHM:

S¢:

SHM1:
SHM2:
.EVEN

F#UDPART, SP
MOV @#175010,R1
157 R1
BEQ ENDSHM
DEC R1
ASH #4 ,R1

JP 13(R1)

MOV €SHM1 , EMADR
MOV &NOSIG,ESADR
ERROR+177
BR ENDSHM
MOV #5HM2, EMADR
MOV &NOSIG,ESADR
ERROR + 200
CLR IM2CSRD

BR TST15

R
8IC 881702, a#K2CSRJ
IMRO

;RESTORE OLD STACK

;IS ARBITER REPORTING AN ERROR?
;NO, MUST BE DONE TLSTING

is\\
>> ERROR 177, SHARED MEMORY OUT OF ASSIGNED BOUNDRY

..
L

HPAN

> ERROR 200, SHARED MEMORY TIMED OUT
:ALL INTERRUPTS OFF

F;TURN OFF SHARED MEMORY

.ASCIZ /SHARED MEMORY OU% OF ASSIGNED BOUNDRY/
.ASCIZ /SHARED MEMORY TIMED-QUT/
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115 SHARED MEMORY LMGH
4676 RIS 13222 L1322 S 2 s 311393 2337338 2333333113713 YT T8I T
:#TEST 15 SHARED MEMORY LMGH
R L2 I3 32 P 2222 3 23 3333 33333333373 3133333333313 31331 C¢ 3337 PTT YT
033174 000004 15T15: SCOPE
033176 032737 000340 177524 BIT #340,@392CSRC  ;; IS THE ID SWITCH IN POSITIONS O OR 17
033204 001413 BEQ 30062$ :: SKIP THIS TEST IF IT IS
033206 005737 050754 ST MAXBLK ::IS THERE ANY ROOM FOR SHARED MEMORY
033212 001410 BEQ 200624 ::SKIP THIS TEST IF NOT
033214 012706 001100 MOV 3STACK, SP :: SET A CLEAN STACK,
033220 012737 177777 002426 MOV #-1, TRAPAX :; DISMISS BUS-ERRORS.
033226 005037 044742 CLR EMPRE :: CLEAR ERROR PREFIX.
033232 000402 BR 30063 :: SKIP NEXT.
033234 000137 037176 300628: JMP 15716 :: BYPASS.
033240 104415 033246 300634: TINAME, -4 :: PRINT TEST NUMBER AND NAME. ..
033244 000413 BR 20064 4 ii...AND SKIP OVER THE ASCII.
033246 040 040 123 .e\s’g‘z \ SHARED MEMORY LMGH\
033274 30064$ ;
4677 IR 1223333 1333333 333333333 333333333333 333333333333 333333333333 3%%
;#TEST 15.1 DTC DMA ACCESSES TO SHARED MEMORY
033274 -i_i;t;tt#tt*ttttttt‘tt#tt‘t#t#tt#tt#ttt###t#####t#tt#tt!ttt#t##t##
22;3 i ; THE SHARED MEMORY MAPPING TEST MUST PASS PRIOR TO RUNNING THIS TEST
4680 033274 042737 000004 177540 BIC #BIT02, 3K2CSRJ ;DISABLE SHARED MEMORY
4681 ;ENABLE ONE BLOCK OF SHARED MEMORY
4682 ; LOAD LOWEST Q BUS ADDRESS OF SHARED MEMORY
4683 033302 013737 050752 177534 MOV LOWLIM, 36177534 :SET LOW LIMIT OF SHARED MEMORY
4684 ;NOW FIGURE SHARED MEMORY'S HIGHEST QBUS ADDRESS LIMIT
4685 033310 013700 050752 MOV LOWLIM,RO ;
4686 033314 013702 050752 MOV LOWLIM,R2
4687 033320 062700 000200 ADD #200, RO ;MAKE SHARED MEMORY ONE BLOCK LONG
4688 033324 013737 050752 177536 MOV LOWLIM, 38K2CSRH :LOAD HI LIMIT OF SHARED MEM IN CSRH
4689 033332 163700 050752 suB LOWLIH, RO :GET NUMBER OF BLOCKS
4690 033336 072027 177771 ASH #-7,R0 :
4691 033342 072227 177771 ASH 0-7.R2 :
4692 033246 060200 ADD R2,RO
4693 033350 005400 NEG RO
4694 033352 042700 177700 B8IC #tC77,RO ;CLEAR AWAY UN-NEEDED BITS
4695 033356 050037 177536 8IS RO, 38K2CSRH ; LOAD NUMBER OF BLOCKS FIELD
:ggg 033362 052737 000004 177540 8IS #BIT02, 3¢K2CSR :ENABLE SHARED MEMORY
4698 ;INIT MEMORY TO BE_ SHARED FROM THE K2 (LOCAL) SIDE WITH A PA”TERN THAT
:938 : INCREMENTS 'Y 2 STARTING WITH ZERO AT THE LOWEST SHARED MEMORY LOCATION
4701 033370 004737 001462 JSR PC,MU sINIT MU PARS AND PDRS
4702 033374 012737 000020 172516 MOV 920,80172516 ; 22 BIT ADDRESSING; NO D SPACE
4703 033402 012737 017600 172352 MOV 217600, 3eKIPARS :KIPARS WILL POINT TO LAST 8KB BLOCK
4704 ; OF LOCAL MEMORY
4705 033410 052737 000001 177572 BIS #1,30MRO {ENABLE MU
4706 033416 005000 CLR RO
4707 033420 012702 120000 MOV #120000,R2
4708 033424 015701 010000 MOV #4096 R1 ;INIT 4KW OF MEMORY
4709 033430 010022 1$: MOV RO, (R2)+ ;WRITE MEMORY WITH CONTENTS OF RO
4710 033432 062700 000002 ADD #2.R0 : INCREMENT RO BY 2
4711 033436 077104 508 R1,1$ ;LOOP CONTROL

4712 ;D0 A DTC CONTROLLED TRANSFER OF THE DATA IN SHARED MEMORY TO LOCAL MEMORY
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T15.1

4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4730
4741

033440
033444

033450

033454
033460
033464

033470
033474

033500
033504
033510
033512
033514
033522
033530
033532

033534
033540

033576

012705
004737

004737

012705
004737
004737

012705
004737

012702
012703
022223
001407
012737
012737
104201
077112

012705
004737

012702

077112
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DTC DMA ACCESSES TO SHARED MEMORY

034546
034762

034510

034564

034762
034510

034602
034762

120000
130000

044746
044752

036544
045206

034620
034762

120000
140000

036544 044746
045206 044752

MOV
JSR

#100%,R5
PC,SHMXFR

;POINT TO TABLE THAT HOLDS DTC XFER

; PARAMETERS

;G0 TO SUBROUTINE THAT LOADS PARAMETERS
; INTO DTC

;RETURN HERE AFTER SUCCESSFUL DTC XFER.

JSR PC,3

;CHECK RESWLTS OF TRANSFER FROM SHARED
:MEMORY TO LOCAL MEMORY

;D0 A DTC CONTROLLED TRANSFER OF THE DATA IN SHARED MEMORY TO LOCAL MEMORY
;S0 THAT THE PHYSICAL ADDRESSES ARE THE SAME.

MOV #101¢,.R
JSR PC,SHMXFR
JSR PC,32$

;POINT TO TABLE THAT HOLDS DTC XFER

: PARAMETERS

:GO TO SUBROUTINE THAT LOADS PARAMETERS
; INTO DTC

;CHECK RESWLTS OF TRANSFER FROM SHARED
:MEMORY TO LOCAL SHARED MEMORY.

;DO A DHQOERANSFER FROHSQBUS SHARED MEMORY TO QBUS_SHARED MEMORY

#102%.,R

JSR PC, SHMXFR

;POINT TO TABLE THAT HOLDS DTC XFER
PARAHETERS

GO TO SUBROUTINE THAT LOADS PARAMETERS
INTO DTC

:CHECK RESULTS OF TRANSFER FROM SHARED MEMORY TO SHARED MEMORY;
;CHECK 2048 WORDS OF DATA TRANSFERED.

504

MOV #120000,R2
MOV #130000,R3
51%: cHP (R2)+,(R3)+
BEQ 524
MOV #LMGH3 , EMADR
MOV #NOSIG,ESADR
ERROR+201
523: S08 R1,51$

;POINT TO LOWER HALF OF SHARED MEM
:POINT TO UPPER HALF OF SHARED MEM
DATA SHOUWLD BE THE SAME IN EACH HALF

i \\
i ;) ERROR 201, DATA NOT TRANSFERED CORRECTLY

;LOOP CONTROL

NOU DO A TRANSFER FROM SHARED MEMORY TO SHARED MEMORY HAVING THE DTC
; TRANSFER DATA FROM THE LAST LOCATION IN MEMORY TO THE FIRST LOCATION ETC.

MOV ¢1034,RS

JSR PC, SHMXFR
;RETURN HERE TO
55¢: MOV #120000,R2
MOV 8140000, R3
S6$:  CMP cnz» ~{R3)
BEQ 574
MOV  2LMGH3,EMADR
MOV  #NOSIG.ESADR
ERROR+202
57¢: 508 R1,56$

;POINT TO TABLE THAT HOLDS DTC XFER
:PARAMETERS

CHECK TRANSFER FROM SHARED MEM TO SHARED MEM

;POINT TO BOTTOM OF SHARED MEMORY
POINT TO TOP OF SHARED MEMORY

5\
:: >> ERROR 202, DATA NOT TRANSFERED CORRECTLY
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4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4775
4776
4777
4778
4779

033600

033702
033710
033712
033714
033722
033724
033732
033740
033742

033746

033746
033750
033754
033760
033762

033766
033770

034024
034030

034034
034034
034042

032777
001455
013700
004737

052737

001602
000000
100000
000002
000030

001602
000000
100000
000002
000030

012737
012705

004737

012705
004737

012737
012737

EST

010000

050752
036764

100000
174444
033746
000061
000241
014000
000002
020451
045206
000001

020513
045206

034342

037042
056476

100140
037042
056516
000140

010000
034636

034762

034654
034762

034322
000241
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145332

037042
174440
174454
174454
174454
174454
044746
044752
174454

044746
044752

001372

174440
174454

604 :

;ROUTINE TO SET UP FOR TESTS USING THE KNOWN GOOD IOP. FIRST IT MUST BE ENSURED
; THAT THE KNOWN GOOD I0P RESPONDS TO COMMANDS. ONCE THAT HAS BEEN SHOWN IT WILL
;BE COMMANDED TO EXECUTE A DMA TRANSFER OF 4 K WORDS FROM QBUS SHARED MEMORY TQ
;THE KNOWN GOOD IOP THEN IT WILL TRANSFER 2K WORDS FROM THE KNOWN GOOD IOP BACK
;7O QBUS SHARED MEMORY.

634:

62%:

654%:
66¢%:

64$:

708:

BIT gg%Tl?.aSHR ;IS THERE A KNOWN GOOD IOP?

BEQ

MOV LOWLIM,RO

JSR PC,POPDTC ;PUT _STARTING ADDRESS OF SHARED MEM
; INTO DTC FORMAT

BIS #<@BMEM!UP> , CARAHI H

CLR F#CHA2H

MOV 2664, aCHA2L

MOV ¢CLIEZ2,3#CMDR

MOV #SCCCH2, 3#CMDR

BIT £14000, 3eSTAT2

;DISABLE INTERRUPTS
;ISSUE START CHAIN COMMAND
;WAIT FOR IT TO BE DONE

BEQ 634
BIT SE0P ,a8STAT2 s NXM?
BEQ 623
MOV #0MA3 ,EMADR AN
"0 #NOSIG ESADR iy 2> ERROR 203.
ERROR+203 i/
BR 654
BIT ¢TC,98STAT2 :WAS TRANSFER SUCCESSFUL?
BNE 644
MoV #DMA4 ,EMADR AN
MOV #NOSIG,ESADR ;3 >> ERROR 204,
ERROR+204 s3//
JMP 354

;CHAINS TO LOAD ADDRESSES IN QBUS MEMORY WITH STARTING ADDRESS
SHARED MEMORY

<CARA'CARB'COP'HODE>

<K2MEM!UP> , CARAHI

EQBHEH!UP>.KG$T06¢2

<SWRQ!HM>, <CTC! TRWW! INTLV>

<CARA!CARB!COP ! MODE >

<K2MEM!UP> , CARAHI

EQBHEH!UP>.KG$TO7¢2

<SWRQ'HM> , <TRWM!INTLV>

MOV 10000, DCOUNT
MoV #1044 ,R5

;SET UP A COUNT LOCATION TO BE DECREMENTED
;POINT TO START OF TABLE WITH DTC

;PARAMETERS
JSR PC, SHMXFR ;G0 TO SUBROUTINE THAT LOADS PARAMETERS
MOV #1054 ,RS +INTO DTC
JSR PC, SHMXFR :%8T800§88R0UTINE THAT LOADS PARAMETERS

;COMES HERE AFTER TRANSFERS TO FROM KG IOP

MOV #77% ,9#CHA2L H
MOV #SCCCH2, a#CMDR ; ISSUE START CHAIN COMMAND
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T15.1 GTC OMA ACCESSES TO SHARED MEMORY
4812 034050 032737 014000 174454 78$: BIT #14000,39STAT2 ;SPIN HERE
4813 034056 001774 BEQ 785 :
4814 034060 005000 CLR RO
4815 034062 077001 S0B RO, ;WAIT FOR LATE €0P
4816 034064 032737 000002 174454 BIT oeop FESTAT2 ;EOP SET?
4817 034072 001414 BEQ 794
4818 034074 032737 000040 177540 BIT SBIT05,38K2CSRJ ;WAS EOP CAUSED BY SACK TIMING OUT?
4819 034102 001071 BNE 71% ;
4820 034104 012737 020513 044746 MOV ADMA4 , EMADR ::\\
034112 012737 045206 044752 MOV  #NOSIG,ESADR ;3 >> ERROR 205,
034120 104205 ERROR0205 ii//
4821 034122 000507 BR ;RETURN TO NEXT SERIES OF TESTS
4822 034124 032737 000001 174454 79%: BIT #TC.S#STATZ ;WAS TRANSFER COMPLETE?
4823 034132 001007 BNE 734 ;
4824 034134 012737 020451 044746 MOV 4#DMA3, EMADR i\
034142 012737 045206 044752 MOV #NOSIG,ESADR :: >> ERROR 206,
034150 104206 ERROR + 206 i:
4825 034152 005737 001412 734 TST TSTLOC ;IS TPRO OF KG IOP ZERO?
4826 034156 001043 BNE 714
4827 034160 032737 140000 001414 BIT #140000, TSTLOC+2 ;ANY ERRORS IN KGIOP?
4828 034166 001407 BEQ 724
4829 034170 012737 022016 044746 MOV #KG.ER,EMADR PANN
034176 012737 045206 044752 MOV  #NOSIG,ESADR ;i: >> ERROR 207,
034204 104207 ERROR+207 1/
4830 034206 042737 177770 001414 72%: BIC #1C7,TSTLOC+2 ;CLEAR OFF UN-NEEDED BITS
4831 034214 022737 000004 001414 cHP 84, TSTLOC+2 :IN WAITING FOR COMMAND STATE?
4832 034222 001021 BNE 714
4833 ;: TRANSFER WAS SUCCESSFUL. GO CHECK RESULTS
4834 034224 012702 120000 MOV £#120000,R2 ;
4835 034230 012703 130000 MOV £#130000,R3 ;
4836 034234 012701 004000 MOV 82048 ,R1 ;INIT LOOP COUNTER
4837 034240 022223 755 cMP (R2)+,(R3)+ ;:TOP 2 KWORDS OF SHARED MEM SHOULD =
4838 ; LOWER 2 KWORDS OF SHARED MEM.
4839 034242 001407 BEQ 764
4840 034244 012737 036544 044746 MOV SLMGH3 , EMADR :e\\
034252 012737 045206 044752 MOV #NOSIG,ESADR ;; >> ERROR 210, DATA NOT TRANSFERED CORRECTLY TO/FROM KG IOP
034260 104210 ERROR+210 i
4841 034262 077112 76$: 08 R1,75¢ ;LOOP CONTROL
4842 034264 000426 BR 804
4843 034266 042737 000040 177540 71%: BIC #1705, 382CSRJ ;CLEAR OUT SACK TIME OUT BIT
4844 034274 005337 001372 DEC DCOUNT :GIVE IT A FEW CHANCES
4845 034300 001255 BNE 704 ;WHEN DCOUNT GETS TO ZERQ ITS HAD
4846 :ENOUGH TIME. FLAG AN ERROR
4847 034302 744
034302 012737 021756 044746 MOV S(GNR , EMADR $5\
034310 012737 045206 044752 MOV  6NOSIG,ESADR :; >> ERROR 211, KNOWN GOOD IOP WENT TO LUNCH
34316 104211 ERROR+211 ii//
4848 034320 000410 BR 804
4849 034322 001602 77¢: <CARA ! CARB ! COP ! MODE >
4850 034324 140000 175740 <@BUSIO!UP>, 175740
4851 034330 000000 001412 <K2MEM!UP> , TSTLOC
4852 034334 000002 2
4853 034336 000030 000140 <SWRG!HM> , <TRWW!INTLV>
:ggg 034342 80%:
4836 ;CHECK TO SEE IF A Q-BUS EXERCISER IS PRESENT. CHECK FOR AN 18 BIT GBE AT

; ADDRESS 770000 FIRST. IF NONE IS FOUND LOOK FOR A 22 BIT GBE AT ADDRESS
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:ggg :17770020. IF BOTH ARE RESIDENT ONLY THE 18 BIT QBE WILL BE USED.

4860 034342 022737 000001 050760 35%: cP £1,3¢QBE18 ;IS THERE AN 18 BIT Q-BUS EXERCISER

4861 034350 001011 BNE 36¢

4862 034352 023727 050752 007600 cHP LOWLINM, £7600 ;IF LOWLIM IS OUT OF RANGE OF 18 BITS

4863 034 103005 BHIS 364 : THEN BAIL OUT

4864 ;GET ADDRESS FORMAT OF LOWLIM FOR QBE18

4865 034362 004737 037052 JSR PC,Q18ADR

4866 034366 012705 034672 MOV £106$ ,R5

4867 034372 000421 BR 37¢

4868 034374 022737 000001 050756 36%: cHP £1,3QBE22 ;IS THERE A 22 BIT QBE?

4869 034402 001007 BNE 39¢ :NO QBES PRESENT

4870 034404 022737 007600 050752 cHe £7600,LOWLIM ;D0 WE NEED 22 BITS TO ACCESS SHARED

4871 034412 101005 BHI 38$ ; MEMORY AND IF SO DOES THE SYSTEM

4872 034414 023727 050736 000026 cHe . ABUSW, #22. ;  SUPPORT IT?

4873 034422 000137 035226 39¢: JP SHMXIT

4874 ;GET ADDRESS FORMAT OF LOWLIM FOR QBE22

4875 034426 004737 037076 38$: JSR PC,Q22ADR

4876 034432 012705 034726 MOV #107$,RS .LUAD POINTER WITH TABLE DATA

4877 034436 004737 034762 374 JSR PC, SHHXFR H

:g;g 034442 004737 034762 JSR PC, SHMXFR

233(1) ; CHECK TRANSFER FROM QBE TO SHARED MEMORY

4882 034446 005002 4004: CLR R2

4883 034450 077201 S08 R2,. ;WAIT A BIT

4884 034452 012702 120000 MOV #120000,R2

4885 034456 022227 063636 402¢: CHP (R2)+,66363¢

4886 034462 001407 BEQ 4014

4887 034464 012737 036544 044746 MOV L MGH3 ,EMADR HANY
034472 012737 045206 044752 MOV #NOSIG,ESADR ;: >> ERROR 212, BAD DATA TRANSFER FROM QBE TO SHARED MEM
034500 104212 ERROR+212 i//

4888 03450¢ 077113 401¢: S0B R1,402¢

4889 034504 000137 035226 JUP SHMXTT ;BAIL OUT AFTER ERROR
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4891

4892

4893

4894 034510

4895 034514

4896 034520

4897 034522

4898 034524
034532
034540

4899 034542

4900 034544

012702
012703
022223

120000
061022

036544
045206
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T15.1 DTC DMA ACCESSES TO SHARED MEMORY

;SUBROUTINE TO CHECK TRANSFERS FROM SHARED MEM TO LOCAL
;COMPARE THE DATA TO ENSURE THAT THINGS WENT OK

044746
044752

$24.
33%:

344:

MOV #120000,R2
MOV #BUFR1,R3
cH gg%)o.(R3)o

MOV SLMGH3 ,EMADR
MOV SNOSIG,ESADR
ERROR+213

S0B R1,33$

RTS PC

HHANN
;:/;) ERROR 213, DATA NOT TRANSFERED CORRECTLY
;él WAS INITIALLY LOADED WITH OP COUNT
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T15.1
4902

4955
4956
4957
4958

034546

034546
034564

N34564
v34602

034602
034620

034620
034636

034636
034654

034654
034672
034672
034710
034726
034726
034744

034762

034762
034766

035040

050752

172352

050752

050752

172340

172340

172340

172340

172340

172340

005037
012737
005037
012737

000000

000000

056466

056472

037142

050760

037142

050756

174454
000115
174446
035202

036764
037042
037044
035206
035204
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100000

100000

100000

100000

100000

000020

000020

174470
174442

035204
035206

00¢$ :

1
; " IRST TRANSFER
; --DATA FOR TRANSFER FROH QBU’UgHARED MEMORY TO LOCAL MEMORY- --

101¢

LOWLI

M, O,

e -SECOND TRANSFER
;---DATA FOR TRANSFER FROM LOCAL SHARED MEMORY TO QBUS SHARED HEHORY-—-
SAME PHYSICAL ADDRESSES ~ --e--e--- -

{IPARS, O, <K2MEM!IUP>,

1024 :
;---THIRD TRANSFER
;- DATA FOR TRANSFER FROM QBUS SHARED MEM TO QBUS SHARED MEM-

103¢:

LOWLIM,

0,

; ---FOURTH TRANSFER
:---NOW FOR SOMETHING COMPLETELY DIFFERENT; SOURCE ADDRESS INCREMENTS

:---WHILE DESTINATION DECREMENTS
LOWLIM,

;- -TRANSFER PARAMETERS
KIPARO, KG$TO4,

; ---TRANSFER COMMAND TO
KIPARO, KG$TOS,

1044 :

105%:

<QBMEMIUP>,

<QBMEM!UP>,

LCLMEM, BUFR1, <K2MEM!UP>, 4096.

LOWLIM, O, <QBMEMIUP>, 4096 .

LOWLIM, 1000C, <QBMEM!UP>, 2048,

0, <QBMEM'UP>, KIPARS, 17776, <KSMEM!DOWN>, 2048,
TO TPR2 AND 3 OF GOOD IOP
<@BMEMIUP> , KIPARQO, 175744, <QBUSIO!UP>, 2

OMA LOAD CHAIN INTO KNOWN GOOD IOP
KIPARO, 175740, <@BUSIO!HOLD>, 1

1064 :
;---TRANSFER TO INIT THE 18 BIT QBUS EXERCISER

KIPARO, QBLOAD,

<K2MEMIUP> ,

KIPAR7, 10000, <@BUSIO!UP>, 7

;---TRANSFER TO SET THE GO BIT IN CSR2 OF THE 18 BIT GBE

1074

SHMAFR:

;:SUBROUTINE TO INITIATE
ON ENTRY:

.
.
L]
[
.
1]
3
[

15%;

KIPARO, QBE18,

. ---TRANSFER TO INIT 22
KIPARO, QBLOAD,

;---TRANSFER TO SET THE
KIPARO, QBE22,

<K2MEM!HOLD>,

<K2MEM!HOLD>,  KIPAR7, 10002, <QBUSIO!UP>, 1
BIT QBUS EXERCISER
<K2MEM!UP>, KIPAR7, 10020, <@BUSIO!UP>, 7

GO BIT IN CSR2 OF THE 22 BIT QBE
KIPAR7, 10022, <@BUSIO!UP>, 1

AN DTC DMA TRANSFER TO/FROM SHARED MEMORY.
RS= START OF TABLE TO LOAD XFER PARAMETERS INTO A

CHAIN FILE THAT WILL BE LOADED INTO DTC CHIP,
TOP 8KB OF LOCAL MEMORY IS ENABLED AS SHARED MEMORY

TO QBUS.

OCMOR
4115, IR
CHALH
#4254 ,9CHALL
a(R5)+,R
PC,POPOTC
CARAHI,26%
CARALO,27¢
(R5)+,274
(R5)+,264
a(R5)+.RO

;RESET THE DTC
;SET UP THE DTC

‘LOAD CHAIN ADDRESS
.PUT ADDRESS IN DTC FORMAT
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T1S.1 DYC DMA ACCESSES TO SHARED MEMORY
4959 035042 004737 036764 JSR PC,.PDPOTC ;PUT ADDRESS IN OTC FORMAT
4960 035046 013737 037042 035210 MOV CARAHI , 284
4961 035054 013737 037044 035212 MOV CARALOQ, 294
4962 035062 062537 035212 ADD (R5)+,29%
4963 035066 052537 035210 815 (R5).,28%
4964 035072 012501 MOV (RS5)+ R1 ;LOAD R1 FOR CHECK ROUTINES
4965 035074 010137 035214 MOV R1,24¢% ;LOAD OP COUNT
4966 035100 012737 000240 174454 MOV #SCCCH1 , a¢CMDR sIGSUE START CHAIN COMMAND CH1
4967 035106 012737 000102 174454 MOV #SSRCH1 , 3¢CMDR ;ISSUE SET SOFTWARE REQUEST COMMAND
4968 035114 032737 014000 174456 14%: BIT #14000,3¢STAT1 ;LOOK FOR CHAIN ABORT OR NAC
4969 035122 001774 BEQ 14¢ ;WAIT FOR NAC TO SET
4970 035124 032737 000002 174456 B8IT #E0P ,36STATL ;:DID WE GET AN EOP?
4971 035132 001407 BEQ 124 ;
4972 035134 012737 020513 044746 MOV 4DMA4 ,EMADR i \\
035142 012737 045206 044752 MOV #NOSIG,ESADR ;; >> ERROR 214,
035150 104214 ERROR+214 i
4973 035152 032737 000001 174456 12%: BIT #TC,3@8STATL ;WAS TRANSFER SUCCESSFUL?
4974 035160 001007 BNE 13¢
4975 035162 012737 020451 044746 MOV FDMA3 ,EMADR AN
035170 012737 045206 044752 MOV #NOSIG,ESADR :: >> ERROR 215,
035176 104215 ERROR+215 HH
4976 035200 (00207 134: RTS pC
4977
4978 H
23;3 ;CHAIN FILE FOR SHARED MEMORY TRANSFERS
4981 035202 001603 254: .WORD  <CARA'!CARG 'COP 'MODE !CHAD>
4982 035204 000000 264 : WORD O ; SOURCE SEGMENT
4983 n35206 000000 274: .WORD O ; SOURCE OFFSET
4984 035210 000000 28%: .WORD 0 ;DESTINATION SEGMENT
4985 035212 000000 294 WORD O ;DESTINATION OFFSET
4986 035214 000000 244 WORD O ;0P COUNT
4987 035216 000010 000240 .WORD  <HM>, <TRWW!'BUSHOG'!IEQP>
2323 035222 000000 035202 JWORD  <K2MEM> , 254
4990 035226 005037 177572 SHMXIT: CLR SHMMRO ;OFF MMU
4991 035232 042737 000004 177540 8IC #BIT02, 3M(2CSRY ;DISABLE SHARED MEMOR~
4992 035240 042737 176000 037142 BIC #176000, QBLOAD ;CLEAR EXTENDED ADDRESS BITS
233‘3‘ 035246 005037 037146 CLR QBLOAD+4
4995 T L T T P T Ll Tt
;*«TEST 15.2 TEST QHITS
;s Rk kk kR kR kR Rk kR ARk Rk kR Rk Rk kK
035252 T15.2::
4996 035252 QHIT: ;TEST THAT DMA STATE MACHINE TERM THAT HANDLES QHITS IS OK
4997 035252 052737 000004 177540 8IS #81702,36K2CSRJ ;ENABLE SHARED MEMORY
4998 035260 012737 076543 001412 MOV £76543,TSTLOC :INIT TSTLOC WITH KNOWN DATA
4999 035266 005037 174454 CLR S4CMDR ;:CLEAR DTC
5000 035272 012737 000135 174470 MOV 2135, 3¢MMR ;LOAD DTC MASTER MODE REG
S001 035300 005037 174444 CLR SSCHAZH ;CHAIN SEG/TAG FIELD
5002 035304 012737 000061 174454 MOV SCLIE2, 34CMDR ;DISABLE INTERRUPTS FROM DTC
5003 035312 012737 035544 174440 MOV #10¢, 39CHA2L ;CHAIN OFFSET
5004 035320 012737 000010 175012 MOV £10, 3@TPROS ;sTELL ARBITER TO BANG ON SHARED MEMORY
g% 035326 004737 036330 JSR PC,ARBDIS
5007 035332 012737 000241 174454 MOV $#SCCCH2,346CMDR ;ISSUE START CHAIN COMMAND
5008 035340 032737 014000 174454 1$: BIT $14000, 3#STAT2 ;
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T15.2 TEST QWITS

5009 035346 001774 BEQ 13
5010 035350 013746 000120 MOV 828120, -(SP) :SAVE VECTOR
5011 035354 013746 000130 MOV 32130, (SP) :SAVE VECTOR
5012 035360 013746 000132 MOV 32132, -(SP)
5013 035364 012737 035450 000120 MOV 26$,98120 ;LOAD TRAP HANDLER
5014 035372 012737 035442 000130 MOV 27¢.36130 ;
5015 035400 012737 000340 000132 MOV 2PR7, 38132 ;
5016 035406 012702 177530 MOV SK2CSRD, R2 ;
$017 035412 042712 010000 BIC #8I712,(R2) :DON‘T ALLOW BUS INTERRUPTS
5018 035416 012737 000110 177532 MOV 2110, 3MCQIR :TELL ARBITER TO STOP ACCESSING SHARED MEMORY
5019 035424 032712 144 : BIT #8ITi4,(R2) :DID THE QIR GET WRITTEN?
5020 035430 001775 BEQ 14
5021 035432 052712 030110 8IS #30110, (R2) ;ENABLE Q BUS INTERRUPT, IACK INTERRUPT, TPR
5022 ;. .ACCESS FROM @ BUS AND TPRO4 INTERRUPT
5023 035436 000234 SPL :LOWER PRIORITY LEVEL
5024 035440 000001 WAIT
5025 035442 022626 7%: cHP (SP)+,(SP)+ ;FIX STACK INTERRUPT VIA 130
5026 035444 000234 SPL 4 :WAIT FOR INTERRUPT CAUSED BY ARBITER WRITING
5027 035446 000001 WAIT :TPRO4 TO TELL K2 THAT IT'S STOPPED WRITING MEM.
5028 035450 022626 64: cMP (SP)+,(SP)+
5029 035452 012637 000132 MOV (SP)+. 88132 :RESTORE THE VECTORS
5030 035456 012637 000130 MOV (SP)+. 82130 ;
5031 035462 012637 000120 MOV (SP)+, 34120 ;
5032 035466 032737 000002 174454 BIT SE0P, 34STAT2 :DID EOP OCCUR?
5033 035474 001407 BEQ 28
5034 035476 012737 020513 044746 MOV  #DMA4,EMADR 5\

035504 012737 045206 044752 MOV #NOSIG,ESADR :: >> ERROR 216,

035512 104216 ERROR+216 i
5035 035514 032737 000001 174454 2%: BIT #TC,36STAT2 ;DID WE GET TC?
5036 035522 001007 BNE 34
5037 035524 012737 020451 044746 MOV  #DMA3,EMADR ;e \\

035532 012737 045206 044752 MOV &NOSIG,ESADR :: >> ERROR 217, NO TC!EOP

035540 104217 ERROR+217 i
gggg 035542 000410 34 BR 15%
5040 035544 001602 10$: <CARA! CARB ! COP ! MODE >
5041 035546 000020 001412 <K2MEMHOLD> TSTLOC
5042 035552 000400 000000 <K2MEM 14001 UP> ,
5043 035556 001000 1000
5044 035560 000030 000140 <SWRQHM> , <TRWM ! INTLV>
5045 035564 154:
5046 ttttttttt*tt*#tttt#ttttttttttt##*####tttt##t#*ttt##*tttt#t*tttt

:#TEST 15.3 ACCESS SHARED MEMORY WITH LOCKED INSTRUCTIONS

035564 %ig*;##tt#*#t*t###tt#tttt#tt#t##t*#tt#ttt*tttttt#ttt**#ttttt#tttt
5047 035564 SHLOCK: ;TEST THE SHARED MEMORY USING THE LOCK INSTRUCTIONS
5048 035564 052737 000004 177540 BIS #81T02, 39K2CSRY ;ENABLE SHARED MEMORY
5049 035572 012737 017600 172352 MOV ¢17600 , 30KIPARS :POINT TO SHARED MEMORY
5050 035600 052737 000001 177572 BIS &1, 30MMR0 :TURN ON MMU
5051 035606 012700 120000 MOV #120000, RO ;
5052 035612 012702 120000 MOV 6120000, R2
5053 INIT 4KW BLOCK OF SHARED MEMORY WITH PATTERN 120000 TO 137776
5054 035616 012701 010000 MOV 84096. ,R1
5055 035622 007322 14: JWORD 7322 :*ttTEST WRTLCK INSTRUCTION
5056 035624 062700 000002 ADD 22,RO ;
5057 035630 077104 S08 R1,1$ :LOOP CONTROL
5058 035632 012702 120000 MOV £120000,R2 ;




ML1O

KXJ11-CA FUNCTIONAL TEST MACRO Y05.02 Thursd&SOZ'; Apr 86 14:11 Page 128
115.3 ACCESS SHARED MEMORY WITH LOCKED INSTRUCTI

5059 035636 012700 120000 MOV 2120000, RO ;

5060 035642 012701 010000 MOV 24096. R1 :

5061 035646 020220 28: P R2,(RO)- ;IS PATTERN THERE?

5062 035650 001410 BEQ 3 ;

5063 035652 012737 036571 044746 MOV 3(MGH4,EMADR s \\
035660 012737 045206 044752 MOV  ONOSIG.ESADR :: >> ERROR 220, PATTERN NOT CORRECT
035666 104220 ERROR +220 3//7

5064 035670 000442 BR 7$

5065 035672 062702 000002 34 ADD #2,R2

5066 035676 077115 S08 R1,2¢

5067 ;NOW TEST THE TSTSET LOCK INSTRUCTION

5068 035700 012701 010000 MOV $4096. ,R1 ;

gggg 035704 012702 120000 MOV £120000,R2 ;

5071 ;WRITE AN INCREMENTING PATTERN TO SHARED MEMORY STARTING

5072 :AT VIRTUAL LOACTION 120000 WHICH IS INITIALIZED WITH THE

5073 :VALUE 120000. THE TSTSET INSTRUCTION WILL READ THE VALUE

5074 120000 FROM VA 120000. IT WILL THEN OR THE LSB =1 AND

5075 ;WRITE IT BACK OUT. THE RESULT WILL BE THAT THE DATA IN

gg;g :EACH VIRTUAL ADDRESS = ITSELF +1

5078 035710 007222 4% JWORD 7222 ;#444TEST TSTSET INSTRUCTION

5079 035712 077102 508 R1,4% ;LOOP CONTROL

5080 035714 012702 010000 MOV #4096. ,R2 ;

5081 035720 012701 120000 MOV #120000,R1

5082 035724 012703 120001 MOV #120001.R3 ;

5083 035730 020321 5¢: cHP R3 (R1)+ :CHECK RESULTS

5084 035732 001416 BEQ

5085 035734 010337 001124 MOV R3 $GDDAT ;GET EXPECTED DATA

5086 035740 014137 001126 MOV -(R1), $BDDAT :..AND ACTUAL DATA

5087 035744 010137 001120 MOV R1, $GOADR :...AND FAILING ADDRESS

5088 035750 012737 036631 044746 MOV  #LMGHS,EMADR APANN
035756 012737 045244 044752 MOV  #€F3,ESADR s >> ERROR 221, TSTSET INSTRUCTION FAILED
35764 104221 ERROR+221 i://

5089 035766 000403 BR 7$ ;BAIL OUT ON ERROR

5090 035770 062703 000002 6%: ADD #2,R3 ;UPDATE DATA

5091 035774 077223 S08 R2,54

5092 035776 7%

5093 035776 ARBLMGH:

5094 ;CONDUCT SOME TESTS OF LMGH FROM THE ARBITER SIDE.

5095 :THE TESTS ARE INITIATED BY CAUSING AN INTERRUPT TO THE ARBITER CPU

5096 :VIA THE QIR. TPROS OF THE INTERRUPTING IOP WILL CONTAIN A VALUE THAT

5097 :WILL BE USED BY THE INTERRUPT ROUTINE EXECUTED BY THE ARBITER TO INDEX

5098 :TO A TEST SUB-ROUTINE. TEST COMPLETION OR ERRORS ARE REPORTED VIA TPRO4

gggg :OF THE IOP UNDER TEST.

g}gg :NOW LET’'S GET DOWN TO THE BUSINESS OF TESTING

gigi {CAUSE ARBITER TO WRITE THE SHARED MEMORY USING THE BUS LOCK INSTRUCTIONS

5105 035776 005737 050762 1ST KDJ$ ;IS THE ARBITER A KDJ11

5106 036002 001002 BNE 1% SKIP THIS TEST IF IT IS NOT.

5107 036004 000137 037160 JP ENDLMG

5108 036010 013746 000120 14: MOV 8¢120, -(SP) I SAVE VECTOR

5109 036014 012737 017600 172352 MOV 817600, KIPARS  :MAP KIPARS TO TOP OF PHYSICAL MEMORY

5110 036022 012701 010000 MOV 24096 . ,R1 :SET UP FOR LOOP

5111 036026 012700 120000 MOV 2120000, R0 ;INIT RO AS A POINTER
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115.3 ACCESS SHARED MEMORY WITH LOCKED IN-TRUCTI
5112 036032 052737 000001 177572 BIS ¢1,30MR0 ;TURN ON MU
5113 036040 005020 10%: CLR (RO}« ;CLEAR OUT TOP OF MEMORY
5114 036042 077102 S08 R1,10% ;LOOP CONTROL
5115 036044 012737 036074 000120 MOV #154,38120 ;SET UP INTERRUPT HANDLER
6 036052 005037 175010 CLR SETPROA ;CLEAR TPR4
5‘17 036056 012737 000002 175012 MoV 42, 3%TPROS ;INDEX VALUE THAT DISPATCHES ARBITER TO TEST..
5118 ;.. TPR READ ACCESSES FROM ARBITER SIDE.
g%‘%g 036064 004737 036330 JSR PL ARBDIS ; R%E 7O GENERATE AN INTERRUPT TO THE
5121 036070 000234 SPL 4 ; LOWER PRIORITY LEVEL
5122 036072 000001 WAIT
5123 COf‘ES HERE ON INTERRUPT FROM ARBITER WRITING TPRO4 AFTER DOING WRTLCK TEST
5124 036074 042737 000010 177530 iS$ BIC #BITO3,dMCSRD ;STOP INTERRUPTS FROM WRITES TO TPRO4
5125 036102 012701 010000 MOV #4096, ,R1 ;SET UP FOR LOOP
5126 036106 012700 120000 MOV #120000,R0 ;INIT RO AS A POINTER
5127 036112 005002 CLR
5128 036114 020210 204: cHP R2,(RO) ;IS DATA CORRECT
5129 036116 001415 BEQ 254 H
5130 036120 010237 001124 MOV R2, $GDDAT ;GET EXPECTED DATA
5131 036124 011037 001126 1OV (RO), $BDDAT ;GET ACTUAL DATA
5132 036130 010037 001120 MOV RO, $GDADR ;GET FAILING ADDRESS
5133 036134 012737 036667 044746 MOV #WTLK,EMADR $3\\
036142 012737 045210 044752 MOV  ¢EF2,ESADR ;: >> ERROR 222, ERROR WITH WRITE LOCK FROM ARB SIDE
036150 104222 ERROR -222 ii//
5134 036152 062702 000002 25¢: ADD #2,R2 ADD TWO TO DATA
5135 036156 062700 000002 ADD #2.RO .AND TO ADDRESS
5136 036162 077124 S08 R1,20$ LOG’ CONTRGL
5137 036164 042737 000001 177572 BIC #1,30MR0
5133 036172 022626 cP (SP)+,(SP)s FAKE THE RTI
5139 NOW SET LP TO CHECK TSTSET INSTRUCTION FROM ARBITER SIDE
5140 036174 012737 036216 000120 @304 ,34120 ;NEW INTERRUPT HANDLER
5141 036202 012737 000004 175012 P’OV 44, JOTPROS :POINTER TO TSTSET TEST ON ARBITER SIDE
5142 036210 004737 036330 JSR PC.ARBDIS ;WRITE VECTOR TO ARBITER
5143 036214 000001 WAIT
5144 ; COMES HERE ON INTERRUPT FROM ARBITER WRITING TPRO4 AFTER DOING TSTSET TEST
5145 036216 042737 000010 177530 30%: 8IC #81T03,3MCCSRD ;STOP INTERRUPTS FROM WRITES TO TPRO4
5146 036224 012701 010000 MOV ..R1 :SET _UP FOR LOOP
5147 036230 012700 120000 MOV #120000,R0 :INIT RO AS A POINTER
5148 036234 012702 000001 MOV #1,R2 :
5149 036240 052737 000001 177572 BIS #1,30MMRO ;TURN ON MU
5150 036246 020210 354%: cHp R2,(RO) ; IS DATA CORRECT
5151 036250 001415 BEQ 404 ;
5152 036252 010237 001124 MOV R2, $GDDAT ;GET EXPECTED DATA
5153 036256 011037 001126 MOV (RO), $BDDAT ;GET ACTUAL DATA
5154 036262 010037 001120 MOV RO, $GDADR GET FAILING ADDRESS
5155 036266 012737 036726 044746 MOV STSET,EMADR i
036274 012737 045210 044752 MOV #EF2,ESAIR .. >> ERROR 223, ERROR WITH TEST SET FROM ARB SIDE
036302 104223 ERROR+223
5156 0363 062702 000002 40%: ADD ¢2,R2 ADD TWO TO DATA
5157 036310 062700 000002 ADD ¢2,R0 .AND TO ADDRESS
5158 036314 077124 508 R1,35% LOG’ CONTROL
5159 036316 022626 c (SPY+.(SP)e :FAKE THE RTI
S160 036320 012637 000120 MOV (SP)+,3¢120 ;RESTORE VECTOR
gigfl-! 036324 000137 037160 JP ENDLMG
5163 036330 ARBDIS:

;SUB-ROUTINE TO CAUSE AN INTERRUPT TO THE ARBITER BY WRITING THE QIR OF
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T15.3 ACCESS SHARED MEMORY

5165
5166

5167

5168

5169

5170 036330 052737
5171 036336 042737
5172 036344 013737
5173 036352 032737
5178 036360 001774
5175 036362 013746
5176 036366 012737
5177 036374 052737
5178

5179 026402 000234
5180 036404 000001
5181 036406 022626
5182 036410 012637
5183 036414 042737
5184

5185 036422 052737
5186 036430 000234
5187 036432 000207
5189 036434 000000
5190

5191 036436 200
5192 036503 200
5193 036544 200
5194 036571 200
5195 036631 200
5196 036667 200
5197 036726 200
5198

000100

036434
040000

000130
030000

000130
030000

000010

MACRO Y05.02 Thursda
WITH LOCKED INSTRUCTI

177530
177530
177532
177530

000130
177530

177530
177530

oks
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;10P WITH THE APPROPRIATE VECTOR

;ON ENTRY:
8IS
8IC
MOV

1¢: B8IT
BEQ
MOV
MOV
8IS
SPL
WAIT

24: cP
MOV
BIC
8IS
SPL
RTS

INTVEC: .WORD

LMGH1: ,ASCIZ

LMGH2: .ASCIZ

LMGH3: ,ASCIZ

LMGH4: ASCIZ

LMGHS: . ASCIZ

WTLK: .ASCIZ

TSET: .ASCIZ

.EVEN

TPROS CONTAINS A VALUE THAT THE ARBITER WILL USE TO
INDEX TO THE DESIRED TEST.

#BIT06,aC2CSRD ;ENABLE TPRS
98IT12,a8K2CSRD ;DON‘T ALLOW QBUS INTERRUPT
INTVEC,a8K2QIR ;WRITE THE QIR
98IT14,304C2CSRD ;DID IT GET WRITTEN?

1$ ;BRANCH 'TIL IT DOES
3130,-(SP) :SAVE VECTOR
024 ,3¢130 : TRAP HANDLER

#<BIT121BIT13>,@8K2CSRD ; THEN ENABLE Q BUS INTERRUPT AND
;JACK INTERRUPTS

(SP)+,(SP)s ;FIX _STACK

(SP).,38130 ;RESTORE VECTOR

#<BIT13!8IT12>,302CSRD ;DISALLOW QBUS INTERRUPTS AND
; JACK INTERRUPTS

#BITO3,3M2CSRD ;ENABLE INTERRUPTS FROM TPRO4

gC ;ALLOW INTERRUPT

0 ;HOLDS VECTOR TO BE WRITTEN TO QIR

<CRLF>/TRANSFER TO SHARED MEMORY TIMED-QUT/
<CRLF>\TRANSFER TO Q-BUS I/0 TIMED-QUT\
<CRLF>/BAD DATA TRANSFERED/

<CRLF>/WRITE LOCK TO SHARED MEM ERROR/
<CRLF>/TEST SET TO SHARED MEM ERROR/
<CRLF>/ARBITER SIDE WRITE LOCK ERROR/
<CRLF>/ARBITER SIDE TEST SET ERROR/
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5200 036764
5201
5202
5203
5204
5205
5206
5207
5208

5211 036764
5212 036766
5213 036770
5214 036772

5216 036776
5217 037000
5218 037004
5219 037006
5220 037012
5221 037014
5222 037016
5223 037020
5224 037022
5225 037026
5226 037032
5227 037034
5228 037036
5229 037040

5231 037042
5232 037044
5233 037046
5234 037050

010146
010246
010346
072027

010001
042701

177776

140377
000010

037042
037044

POPOTC :
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;ROUTINE TO FORMAT A PDP/LSI11 PHYSICAL ADDRESS FOR DTC USE.

;TAKE THE STARTING ADDRESS (GLOBAL) OF THE FIRST 8KB BLOCK OF SHARED MEMORY .
sSHIFT IT TWICE TO THE RIGHT TO LINE IT UP WITH THE DTC FORMAT AND MASK OFF
;THE BITS WHICH REPRESENT ADDRESS BITS <15:13>, THE REMAINING BITS WILL BE
;SET IN THE UPPER CURRENT ADDRESS REGISTER. THEN SHIFT RO, WITH ALL UPPER
;ADDRESS BITS STILL SET, UNTIL THE SIGNIFICANT ADDRESS BITS HAVE BEEN SHIFTED
;INTO R3. THEN R3 IS THE OFFSET ADDRESS OF THE Q BUS (GLOBAL) SHARED MEMORY,

404%:

CARAHI: .
CARALOD: .
STQRBIO:
LCLMEM:

R1,-(SP)
R2o '(SP)
R3,-(SP)
#-2.R0

RO,R1
ng37400.R1

3
#10,R2
RO
R3
R2,404%
R1,CARAHI
R3,CARALO
(SP)+,R3
(SP)+,R2

(SP)+,R1
PC

0
0
177600
0

; BUMP IT RIGHT A COUPLE FOR DTC
AL IGNMENT

:SAVE IT IN R1
:MASK OUT THE NON SEGMENT BITS
SINIT R3

iCLEAR THE C BIT
;SHIFT 8 TIMES

;LOAD CURRENT ADDR REG A HIGH WORD
;LOAD CURRENT ADDR REG A LOW WORD

;START OF QBUS I0
;LOCAL MEMORY
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KXJ11-CA FUNCTIONAL TEST

5236 037052

5239 037052
5240 037054
5241 037056

5244 037062
5245 037064
5246 037070
5247 037074

5249 037076

5252 037076
5253 037100
5254 037102

5257 037106
5258 037110
5259 037114
5260 037120

5264 037124
5265 037130

5267 037134
5268 037136
5269 037140

5271 037142
5272 037144
5273 037146
5274 037150
5275 037152
5276 037154
5277 037156

5278
5279 037160
5280
5281 037166
5282 037174

013702

010203
042702
072227
000407

010246
010346
013702

010203
042702
042703
072327

050337
050237

012603
012602
000207

000641
000000

000000
170000

042737

042737
000400
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T15.3 ACCESS SHARED MEMORY WITH LOCKED INSTRUCTIO‘S

050752

171777
000004

050752

001777
176177
000006

037146
037142

010010 177530
000004 177540

Q18ADR: ;SUBROUTINE TO CONVERT AN ADDRESS TO A FORMAT USABLE BY THE QBUS

; EXERCISER

MOV R2,-(SP) ;SAVE THE REGISTERS THAT ARE..

MOV R3, (5P) GOING TO BE USED BY THIS ROUTINE.

MOV LOWLIM,R2 PUT THE FIRST NON-EXISTANT MEMORY ADDRESS IN R2
.. HHICH B8Y THE WAY, IS ALSO THE FIRST SHARED
: MEMORY ADDRESS.

MOV R2,R3 : R2 AS WELL

BIC #1(6000,R2 ;EXTRACT WHAT WILL BE ADDRESS BITS 17,16

ASH #4 ,R2 ;ALIGN THEM

BR QADR

Q22ADR: ;SUBROUTINE TO CONVERT THE FIRST SHARED MEMORY ACDRESS TO A FORMAT
;USABLE BY THE 22 BIT Q@BUS EXERCISER

MOV R2,-(SP) ;SAVE THE REGISTERS THAT ARE...
MOV R3,-(5P) ; GOING TO BE USED BY THIS ROUTINE.
MOV LOWLIM,R2 ;PUT THE FIRST NON-EXISTANT MEMORY ADLRESS IN R2
A HHICH BY THE WAY, IS ALSO THE FIRST SHARED
. MEMORY ADDRESS.
MOV RR,RS ....... AND R3
8IC 21(176000,R2 EXTRACT BITS 21-16 OF ADDRESS
QADR:  BIC #1€1600,R3 ;EXTRACT BITS 15-13 OF ADDRESS
ASH #6,R3 :ALLIGN BITS

;WHEN THE ABOVE HAS COMPLETED R3 WILL CONTAIN

; .ADDRESS BITS 15-13 OF THE QBE22 DESTINATION

; . .,ADDRESS. R2 WILL CONTAIN ADDRESS BITS 21-16.
8IS R3,QBLOAD+4 ; STUFF BITS 15-12 INTO QBE 22 WORD

8IS R2,QBLOAD :STUFF BITS 21-16 INTO QBE 22 WORD
; OR BITS 17 16 INTO QBE 18 WORD

MOV (SP)+,R3 RESTORE REGISTERS
MOV (SP)+,R2
RTS PC

QBLOAD: .WORD 641 DATA OUT/ ONE XFER PER DMG/ WORD
WORD O ;CSR2
WORD O ADORESS BITS 15-0
WORD  -4096. HORD COUNT
MWORD 63636 ;DHA DATA
.WORD O
.WORD O

ENDLMG: BIC $<BIT12!'8IT03>,a8K2CSRD ; DISALLg: %N;EQRUPTS T0 QBUS AND
8IC #81IT02,38K2CSRJ TURN OFF SHARED MEMORY
B8R TST16 HH




T16

Ell

5284

037176
037200
037204
037212
037216
037220
037224
037230
037232

037256

037256
5302 037262

3
5304 037270

5315

5316 037274
5317 037276
5318 037302

5319
5320 037304
5321
5322 037306
5323 037310
5324 037314

5323
5326 037316
5327 037322

KXJ11 CA FUNCTIONAL TEST
F IRMWARE CHECKSUM

000004
012706
012737
005037
000402
000137
104445

000412
040

013746
012737

012702

005004
032702
001002

010201
000402
012701
160102

012703
062304

001100
177777
044742

037632
037232

040

002426

106

172354
021400 172354
017777

170000

010000

140000
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Ry i T T e P T e T II e
;¢TEST 1€ FIRMWARE CHECKSUM

R It L2 S22 22 S22 22 22 S22 2222222222220 22221123 32323233 3]

1ST16: SCOPE
MOV #5TACK,SP ; SET A CLEAN STACK.
MOV #-1,TRAP4X s : DISMISS BUS-ERRORS.
CLR EMPRE ; CLEAR ERROR PREFIX.
B8R 30066$ :: SKIP NEXT.
30065¢: JMP $EOP :: BYPASS.
30066%: TINAME, .+4 ;; PRINT TEST NUMBER AND NAME.
BR 300674 .AND SKIP OVER THE ASCII.
JASCIZ \ FIRMWARE CHECKSUH\
.EVEN
300674 :
;CHECK OUT THE NATIVE FIRMWARE
;Module ROMTST

This module calculates the checksum of the native firmware
in PROM. It then compares the calculated checksum with the
checksum blasted into the the last location in the native
firmware PROM section. If they are equal the PROM is good.

;Description:

The following algorithm is used to calculate the checksum:

CHECKSUIM = 0

FOR I = number of PROM addresses to be checksumed DO
CHECKSUM = CHECKSUM + contents of address

NEXT T CHECKSUM = ROTATE_LEFT_ONE_BIT

IMIPARG, -(SP)
#21400, 30KIPARG
i.. at 2140000.

MOV #17777,R2 ;Check 8K words of PROM - 1

;Routine to calculate native firmware checksum and c
;checksum value located in the last native firmware PR

W

;:Save contents of KIPAR6

NATIVE: MOV ]
MOV ;:Point KIPAR6 to physical addresses starting

are it with the
word location.

;Inputs: R2 = Number of words of PROM to be checksumed minus 1 for the
; word which contains the PROM checksum value
H To checksum 16kB of native firmware PROM, R2 = 17777
; KIPAR6 = 21400. Points to begining of PROM address space.
SUMCHK: CLR R4 :Init checksum location
10%: B8IT #170000,R2 Are any of the bits 15 thru 12 = 1?2
BNE 14 Branch if any are set
H Othe"“ 1S5¢e
MOV R2.,R1 Load loop control with remaining value in R2
- 24 ; which will be less than 10000
1%: MOV #10000,R. Check 4K words of PROM
2%: SuB R1,R2 Subt;act gge number words of PROM being tested
;... from
MOV #140000,R3 ;:Point to KIPAR6
3s: ADD (R3)+.R4 ;:Add contents of address to checksum
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FIRMWARE CHECKSUM

T16

037324
037326
037330
037332
037334
037336
037340
037342
037350
037352

037354
037356
037362
037370
037376
037400
037402
037406
037412

000241
100001
000261
006104
077106
005702
001404
062737
000752
021304

001412
012637
012737
012737
104224
000402
012637
000137

120

000200

172354
037412
045206

172354
037632
122

MACRO Y05.02

172354

044746
044752

117

114

4%:

5%:
64%:

PROMCK :

.EVEN

cLC

8PL 11
SEC

ROL R4
So8 R1,3$
TST R2
BEQ

4%

ADD £#200, IFIPARG
10%

cHP (R3).R4

5¢
MOV (SP)+,IKIPARE
MOV #PROMCK , EMADR
MOV #NOSIG,ESADR
ERROR+224
BR 64

MOV (SP)+,3#KIPARG
JHP EOP

Tt S S N o a as

Thursday 03 Apr 86 14:11 Page 134

;Clear the carry bit in psw
;Branch if plus

.else set carry bit
.end around carry

LooB control

2 = zero all locations have been checked.
Go see if checksum is good.

;Otherwise prepare to check the next 4k word

;... section of PROM.

;R3 now points to last user PROM address.
;Are checksums equal?

;Restore KIPAR2

\
;¢ >> ERROR 224, PROM CHECKSUM ERROR

;ﬁeturn from error
;Restore KIPAR6

$
.ASCIZ /PROM CHECKSUM ERROR/
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T16 FIRMUARE CHECKSUM

5348
5349

S

5357 037436
5358 037440
5359 037442
5360 037444
5361 037450

5364 037452

5378 037536
5379 037540

5383 037542
5384 037546
5385 037552
5386 037556
5387 037560

5391 037562

5394 037572
5395 037574

012601
012600
000207

000000
000000

113700
042700
110077
000240
000207

017777

172340
037536

000006
037540
037536

160000
037540
037536

001102
177760
141562

000024
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'Kx..eur MAC

16-JAN-86

; SUBROUTINE TO CONVERT 16 BIT (PAR FORMAT) VIRTUAL
; ADDRESS TO A 22 BIT GLOBAL (PHYSICAL) ADDRESS

' ON ENTRY. Rl = PAR FORMAT VIRTUAL ADDRESS .
: ON EXIT, GAHI<5:0> AND GALO<15:0> = GLOBAL ADDRESS<21:0>.

\'/Azcnz MOV

037540 MOV

1%: ASL

GAHI: O
GALO: O

' SUBROUTINE TO
TNLEDS: MOVB
BIC
MOVB
NOP
RETURN
: SUBROUTINE(S)
0200: CALL
D100:  CALL
050: MOV

S0B
RETURN

RO, -(SP)
R1,-(SP)
R1,RO
£17777,RO

R
KIPARO(RO),GALO
GAHI

#6,R0O

GALO

GAHI

RO,1¢
#tC17777,R1
R1,GALO
GAHI
(SP)+,R1
(SP)+,RO

; GA<2l1:
; GA<1S:

PUT TEST NUMBER

$TSTNM,RO
#tC17,R0
RO, 3¢LEDS

; COPY VA.
; STRIP PAR NUMBER. ..
;...ROTATE IT AROUND TO AN INDEX,

; GET PAR VALUE => GALO.
; ZERO => GAHI.
; ROTATE PAGE TO BIT<21>...

i...STRIP VA<12:00>.
:...AND COMBINE THE PIECES.

16>
00>

IN THE LEDS.
; TEST NUMBER.

STRIP THE _NUMBER. .
.AND LITE THE LITES.

TO DELAY IN S0US INCREMENTS.

aPC
aPC
#20. ,RO
RO, .

; 200 USEC.
; 100 USEC.
; 50 USEC.
;== 2.6US/COUNT.
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T16 FIRMWARE CHECKS(t1

5398
5399
5400

5401
5402 037576 000000
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: FLOATING 1 AND O DATA TABLE.
; USED IN SERIAL LINE (DC319 AND NEC7201) AND PIO TESTS.

5403 037600
5404 037602
5405 037612
5406 037622
5407

5408

015
001
376
040
037625

5450

037632
037632 000004
037634
037640
037644
037652
037654
037656
037660
037662
037664

001102
001174
100000

177524

050746
000340

037766 - 042737 010000
037774 012737

040002 .000240
040004 - 032737 040000
002000
010000

040022 -052737
04 040000

30 032737°
001374
042737
013746
040052 012737
040060 052737

000134
040074
000140

000254

A3 -
- rEoa e M
~ N + “'.\xﬂ Foor f"cﬂr
4 ». -

i

e
*

-~
?
- e

IR

BYTES: O : BYTE COUNTS -- L0OB XMTR, HIB RCVR.
FLT10: .ASCII <CR><LF> s : SYNC PAIR.
004 FLT1: BYTE 001, 002, 004, 010 020, 040, 100, 200 ; FLOATING 1.
373 FLTO: BYIE 376, 375, 373, 367, 357, 337. 277 177 FLOATING 0.
055 ASCIZ / —~8-—/<7> : AND END HITH --X—-<DING
VARC= .EVEN : POINTS TO THE VARIABLE (8).
.SBTTL END OF PASS ROUTINE
i 222ttt 22 2223222323333 223333223333 23 8232333323333 3 3 81T TS 3
:*INCREMENT THE PASS NUMBER ($PASS)
;%IF THERES A MONITOR GO TO IT
s3IF THERE ISN'T JUuMP TO AGAIN
$EOP:
SCOPE
CLR $TSTNM s;ZERO THE TEST NUMBER .
INC $PASS : ; INCREMENT -THE PASS NUMBER &
001174 BIC £100000, $PASS :3DON'T ALLOW A NEG. NUMBER Y
DEC (PC)e ::L00P? - <
$EOPCT: .WORD ’
BGT $DOAGN “$3:YES
MoV (PC)+,3(PC)e ..RESTORE COUNTER o
$ENDCT: .WORD 1° : %,
$EOQPCT -
CLR a#2CSRC :TURN OFF THE LEDS : o
INC  $DEVCT , d
Hov $ERTTL,~(SP) .. PUSH ERROR y * ..
MOV $PASS,- ..AND PASS COMNTS. .- e
MOV IOP.ID,~-(SP) i .... AND IOP ID NUHBERx R
104405 TYPE  $EOPID,TYPDS REBIRTIE A Cla,
104405 TYPE  .$EOPP ,TYPDS = - ~~ ~ SRiw i t:s;vh ™ SN
104405 TYPE .-, $EOPE- TYPDSr B T B
TYPE ., $CRLF - b e A BT T
CALL ESUHRY . x;*PRINT ERRDR SUMMARY : IF REQ‘D - gﬂjggjwﬂﬁ
ASMATL . ;. UPDATE ARBITERS APT-MAIL-BOX. a5 LA
000001 cHPp S#IOPCNT.ﬂl 3: IS -THERE MORE-THAN'1-IOP. BEING TESTED?«“ L
BLE . 4% - 3 IF:-NOT:JUST.KEEP .TESTING THIS- ONE - N k’,l*
177522 gg ~#340 G#KZCSRB n IF, IOS-O OR 1 FORGET ITwe““r‘ki R Tald e
. ‘g*"b\f“’;*«s \\«.wx’f‘ *d%% » :Nﬁ"f’ﬁ\n %
177530 BIC .. §451112.9#K2CSRD ;" TURN: OFF QIR INTERRUPT.A : *¢, nijgrfgy
177532 :‘18;\;" MIOPQ QIR 5 ‘7 '1; "‘::[‘;«"1 ";& _2:’:“ """'*’;; in ﬂa’f “ 7 :4‘ [y }‘1{5\ o " a
- - N T PR “«f;:u ,*:nw‘) L r‘\:";r”?’(
-177530 1$: ’vgéa c§1114.a¢xacsnu uAs vECTpn URITTEN?*waQa o ;{knwﬁ RS
. =g 7 El b ﬂqu %"i*" N ; 5“%?}2»“;
177530 BIC" &#BIT10,82K2CSRD ;3 DON’T ALLOM- QBUS RESET INTERRUPT' fi“;w
177530 BIS: - caxtla.aﬂxzcsnoﬁ:: ALLON @ BUS INTERRUPT PRt fe 0t v
177530 5§: agﬁg . #?{T}#.?#KECSRQ‘ BIAK RECEIVED?? (r 3 N 1*‘?f:h .
177530 BIC . “¢BIT12, 8#K2CSRD '; NO INTERRUPTS TO 0 BUS vf;~f:* : w;xgk
000134 MY - BRI ai AV VECOR' To*iET US_RESTART "+ 7“7,
177530 BIS - #140.Q§K2CSRD 33 ALLOW INTERR UPT TPR12 IS HRITTEN *}ﬁﬁ

Py
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END OF PASS ROUTINE

040132

040136
040155
040165

000234
000001
000000
012716
000002
012637

013700
001405
000005

040102
000134
000042

377

113
040
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000

130
124

:; ...BY ARBITER

SPL 4 :: LOMER PRIORITY LEVEL
WAIT ; :WAIT HERE FOR INTERRUPT
HALT

-COfS HERE WHEN ARBITER WRITES TPR12

2%: 2?1 #34,(5P) :sSET UP STACK FOR FAKE RETURN

2:: MOV (SP)+,34134 ; ;RSTORE VECTOR

$GET42: MOV aed2,Ro ;sGET MONITOR ADDRESS
BEQ $DOAGN ; sBRANCH IF NO MONITOR
RESET ; sCLEAR THE WORLD

$ENDAD: JSR PC,(RO) ::60 TO MONITOR
NOP H .SAVE ROOM
NOP
NOP ; .ACTll

$DOAGN:
JP a(PC)+ ; sRETURN

$RTNAD: .WORD  AGAIN

$ENULL: .BYTE -1,-1,0 ; iNULL CHARACTER STRING
.EVEN

; END-PASS TEXT STRINGS.

$EOPID: .ASCIZ <CRLF>/KXJ11-CA ID# /

$EOPP: ,ASCIZ /, PASS /

$EOPE: . éagal /. TOTAL ERRORS /
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SCOPE HANDLER ROUTINE
5467

040206 104410
040210 021627
040214 101005
040216 162716
040222 012616
040224 000137

040230 000416

040232 013746
040236 012737
040244 005737
040250 012637

000450

040256 022626
040260 012637
040264 000436

040266 032777
040274 001423
040276 005046
040300 117716
040304 042716
040310 001414
040312 022716
040316 002411
040320 011637
040324 005316
040326 006316
040330 062716
040334 013637
040340 000434
040342 005726
040344 105737
040350 001412
040352 032777
040360 001404
040362 013737
040370 000420
040372 105037
040376 105237
040402 113737
040410 011637

001000

002416

000004
040256
177060
000004

000004
000400
140634
000200
000016
001102
040446
001106
001103
001000
001110
001103
001102

001102
001106
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000004

140644

140560
001106

001172

.SBTTL SCOPE HANDLER ROUTINE

Ry Y Ty Ty P I I I
;#THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WiiLlL INCREMENT
;#AND LOAD THE TEST NUMBER($TSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;#AND LOAD THE ERROR FLAG ($ERFLG) INTO DISPLAY<15:08>

;#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

; #SW09=1

; #SW0B=1
;*«CALL

i ® SCOPE

“SCOPE:
CKSWR
cMP
BHI
SuB
MOV
JHP

LOOP ON ERROR
LOOP ON TEST IN SWR<6:0>

; : SCOPE-IOT

;s TEST FOR CHANGE IN SOFT SWR

(SP), #1000 ;+ 10T CALL FROM TRAP CATCHER ??
14 +s SKIP IF NOT.
#4,(SP) ;s ADJUST VECTOR...
(SP)+,(SP) is...POP IT ONCE...
UNXTRP ;s..AND DO SOMETHING !!

14:
; $SS38START OF ngE FOR THE XOR TESTERZ#:282

$XTSTR: BR

MOV
MOV
TST

5¢: cHe

6%: ; SRARGEND OF
BIT

BEQ
CLR
MOvB
BIC
BEQ
cHp
BLT
MOV
DEC
ASL
ADD
MOV
BR
8%: TST

8IT
7%: MOV

4%
$SVLAD: INCB

;sIF RUNNING ON THE “XOR" TESTER CHANGE
;s THIS INSTRUCTION TO A "NOP“ (NOP=240)
IHERRVEC, -(SP) ;;SAVE THE CONTENTS OF THE ERROR VECTOR

#5¢ , ERRVEC ; ;SET FOR _TIMEOUT

30177060 ;s TIME OUT ON XOR?

(SP)+ ,3#ERRVEC ; ;RESTORE THE ERROR VECTOR

$SVLAD ;:60_TO THE NEXT TEST

(SP)+,(SP)+ ; ;CLEAR THE STACK AFTER A TIME OUT

(SP)¢ FHERRVEC ..RESTORE THE ERROR VECTOR
LOOP ON THE PRESENT TEST
COOE FOR THE XOR' TESTER#####

ggITOS . 3SWR ..L00§ 0§OSPEC TEST?

-(SP) ; sCLEAR A TEMP, LOCATION

aSWR, (SP) : :PICKUP THE DESIRED TEST NUMBER
S$SWRMIC, (SP) ; sMASK OUT UNDESIRED BITS

8 ; :BRANCH _IF BAD TEST NUMBER IN SWR
#16,(5P) ; ;CHECK THE NUMBER IN THE SWR

84 ; ;BRANCH IF TEST NUMBER IS OUT OF RANGE
(SP),$TSTNM ; sUPDATE THE TEST NUMBER

(5P) ; ;BACKUP BY ONE

(5P) ; :SCALE _THE TEST NUMBER AS AN INDEX
#4SWOBTBL,(SP) ;;FORM THE ADDRESS OF TEST POINTER
3(SP)+,$LPADR  ;;SET LOOP ADDRESS TO DESIRED TEST

$0OVER ;:6G0 LOOP ON THE TEST

(5P)+ ; ;CLEAN THE BAD TEST NUMBER OFF OF THE STACK
$ERFLG ; sHAS AN ERROR OCCURRED?

$SVLAD ;3BR IF NO

#8IT09,3SWR ; ;LO0OP ON ERROR?

4% ;;BR IF NO

:bCESR.$LPADR ;:SET LOOP ADDRESS TO LAST SCOPE

$ERFLG ; ;ZERO THE ERROR FLAG

$TSTNM 1 ;COUNT TEST NUMBERS

$TSTNM,$TESTN  ;;SET_TEST NUMBER IN APT MAILBOX
(SP),$LPADR ; ;SAVE SCOPE LOOP ADDRESS
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KXJ11-CA FUNCTIONAL TEST
SCOPE HANDLER ROUTINE

040414
040420
040424
040432
040440

040444
040446
040446
040450

040452
040454

040460

040470
040472
040474
040476
040500

011637
005037
112737
013777
013716
000002

000016

001110
001160
000001

001106
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001115
001102 140502 $OVER:

MoV
CLR
MOVE
MOV
MOV
RTI

$SWOBTBL :

.REPT

$TN 1

(SP), $LPERR
#1, $ERMAX

$TSTNM,aDISPLAY ; ;DISPLAY TEST NUMBER

$LPADR, (SP)

; ;FIXES PS
TST1.2 ; : STARTING
TST2+2 ; ; STARTING
751732 : ; STARTING
TST4+2 ; : STARTING
TSTS+2 ; s STARTING
TST6+2 ; i STARTING
TST7+2 ; i STARTING
TST10+2 + ; STARTING
TST11+2 ; i STARTING
TST12+2 ; ; STARTING
TST13+2 ; ; STARTING
TST14+2 ; ;s STARTING
TST15+2 : ; STARTING
TST16+2 ; : STARTING

ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
RDDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS

; ;FUDGE RETURN ADDRESS

FRRRFRRARRKKIKN

; :SAVE ERROR LOOP ADDRESS
$ESCAPE ; :CLEAR THE ESCAPE FROM ERROR ADDRESS
:;ONLY ALLOW ONE(1) ERROR ON NEXT TEST

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

~NOUTH W+
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TYPE ROUTINE
5469 .SBTTL TYPE ROUTINE

e g Ty L LI T TPy T
;*ROUTINE 7O TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
;»THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

tM)TEl $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
:tNOTEE: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
; *NOTES: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
%
;#CALL :
;%1) USING A TRAP INSTRUCTION
;‘OR TYPE ,MESADR ; ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
4
i TYPE
i* MESADR
i %
040502 105737 001157 $TYPE: TSTB $TPFLG ;IS THERE A TERMINAL?
040506 100002 BPL 1$ ;:BR IF YES
040510 000000 HALT ; ;HALT HERE IF NO TERMINAL
040512 000430 BR 34 LEAVE
040514 010046 1$: MOV RO,-(SP) SAV
040516 017600 000002 MOV a2(SP),RO ..GET ADDRESS OF ASCIZ STRING
040522 122737 000001 001206 cHMPB #APTENV, $ENV ; ;RUNNING IN APT MQDE
040530 001011 BNE 624 :sNO,GO CHECK FOR APT CONSOLE
040532 132737 000100 001207 BITB #APTSPOOL , $ENVM ; ; SPOOL MESSAGE TO APT
040540 001405 BEQ 624 ; iNO,GO CHECK FOR CONSOLE
040542 010037 040552 MOV RO,61¢ ; :SETUP MESSAGE ADDRESS FOR APT
040546 004737 042542 JSR PC, $ATY3 ; ;SPOOL MESSAGE TO APT
040552 000000 614: .WMORD O ; s MESSAGE ADDRESS
040554 132737 000040 001207 62%: 8IT8 SAPTCSUP, $ENVM  ; ; APT CONSOLE SUPPRESSED
040562 001003 BNE 604 ;s YES,SKIP TYPE OUT
040564 112046 2¢: MOVB (RO)+,-(SP) ; sPUSH CHARACTER TO BE TYPED ONTO STACK
040566 001005 BNE 44 ;:BR IF IT ISN'T THE TERMINATOR
040570 005726 TST (SP)+ ;;IF TERMINATOR POP IT OFF THE STACK
040572 012600 604 : MOV (SP)+,RO ; sRESTORE RO
040574 062716 000002 3¢ ADD #2,(SP) ; sADJUST RETURN PC
040600 000002 RTI ;: ;RETURN
040602 122716 000011 4%: cHP8 #HT, (SP) ; ;BRANCH IF <HT»>
040606 001430 BEQ 84
040610 122716 000200 CHPB SCRLF,(SP) ; ;BRANCH IF NOT <CRLF>
040614 001006 BNE 5¢
040616 005726 TST (SP)+ ;:POP  <CR><LF> EQUIV
040620 104401 TYPE +;TYPE A CR AND LF
040622 001163 $CRLF
040624 105037 041032 CLRB $CHARCNT ; ;CLEAR CHARACTER COUNT
040630 000755 BR 24 : :GET NEXT CHARACTER
040632 004737 040714 54 JSR PC,$TYPEC :;G0 TYPE THIS CHARACTER
040636 123726 001156 6¢: CHPB $FILLC,(SP)+ +3IS IT TIME FOR FILLER CHARS.?
040642 001350 BNE 24 ;:IF NO GO GET NEXT CHAR.
040644 013746 001154 MOV $NULL, (SP) :;GET & OF FILLER CHARS. NEEDED
; ;AND THE NULL CHAR,
040650 105366 000001 7%: DECB 1(SP) ;;DOES A NULL NEED 70 BE TYPED?
040654 002770 BLT 64 ;:BR IF NO--GO POP THE NULL OFF OF STACK
040656 004737 040714 JSR PC, $TYPEC ;:6G0 TYPE A NULL
040662 105337 041032 DECB $CHARCNT ; ;00 NOT COUNT AS A COUNT

040666 000770 BR 74 ; :LOOP
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112716
004737
132737
001372
005726
000724

105777
100022
017746
042716
122716
001012

105777
100375
117716
042716
122716
001366

005726

105777
100375
116677
122766
001003
105037

000040
040714

000007 041032

140224
140220
177600
000023
140200
140174

177600
000021

140156

000002
000015

041032
000012 000002

140150
000002
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;HORIZONTAL TAB PROCESSOR

84:
9%

$TYPEC:

101¢4:

102¢:
10§¢:

1%: CcMPB

INCB
$CHARCNT : , WORD

$TYPEX: RTS

2 ,(S5P)
PC.$TYPEC
37.$CHARCNT

$
(SP)-
24

F$TKS

10%

a$TKB, -(SP)

#177600,(SP)
#$XOFF ,(SP)

1024

F$TKS

1014

3$TKB, (SP)
#£177600,(SP)
#$XON, (SP)
1014

(SP)+
asTPS

104
2(SP),asTPB
#CR,2(SP)

14
$CHARCNT
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; ;REPLACE TAB WITH SPACE
;: TYPE A SPACE

; :BRANCH IF NOT AT

;; TAB STOP

; :POP SPACE OFF STACK

; sGET NEXT CHARACTER

; ;CHAR IN KYBD BUFFER?
: ;BR_IF NOT

; :GET _CHAR

; s STRIP EXTRANEQUS BITS
; sWAS CHAR XOFF

; :BR IF NOT

; sWAIT FOR CHAR

; ;GET CHAR
13STRIP IT
;;WAS IT XON?
;;BR IF NOT

;: ;FIX STACK
; iWAIT UNTIL PRINTER IS READY

; ;LOAD CHAR TO BE TYPED INTO DATA REG.
; ;IS CHARACTER A CARRIAGE RETURN?

: :BRANCH IF NO

: ; YES--CLEAR CHARACTER COUNT

;s EXIT

; : 1S CHARACTER A LINE FEED?
; :BRANCH _IF YES

: ;COUNT THE CHARACTER

; ;CHARACTER COUNT STORAGE
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

R T T ey Yy T YTy ey
;#THIS ROUTINE IS USED TO CHANGE A 16 BIT BINARY NMBER TO A S5-DIGIT
;«SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
;sNUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED

5471

020200
000020
000055 000001

041252
000040

041242

000001 177777
000060
000040

000010

177777 177776

; «BEFORE THE FIRST DIGIT OF

; *REPLACED WITH SPACES.

; sCALL
s %k
]

$TYPDS:

1¢:

2%:
3¢:

44

~NOh
> »

8¢:

9¢:

MOV
TYPDS

NUM, -(SP)

#20200 (SP)
20(SP) RS
1¢
5
#'-,1(5P)

RO
#$DBLK,R3
# ,(R3)+

R2
$DTBL(RO),R1
R1.R5

44

R2

3¢

R1,RS5

R2

5%
(SP)
7¢

(sP)

64

l(SP) -1(R3)
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THE NUMBER. LEADING ZEROS WILL ALWAYS BE

: :PUT_THE BINARY NUMBER ON THE STACK
;:G0 TO THE ROUTINE

; ;PUSH RO ON STACK

;:PUSH R1 ON STACK

; ;PUSH R2 ON STACK

::PUSH R3 ON STACK

; ;PUSH RS ON STACK

;:SET BLANK SWITCH AND SIGN
;:GET THE INPUT NUMBER

::BR IF INPUT IS POS.

; ;MAKE THE BINARY NUMBER POQS.
; sMAKE THE ASCII NUMBER NEG.
: s ZERO THE CONSTANTS INDEX
:;SETUP THE OUTPUT POINTER
;:;SET THE FIRST CHARACTER TO A BLANK
: ;CLEAR THE BCD NUMBER

; ;GET THE CONSTANT

; ;FORM THIS BCD DIGIT

::BR IF DONE

; ;1 INCREASE THE BCD DIGIT BY 1

; ;ADD BACK THE CONSTANT
; s CHECK _IF BCD DIGIT=0
;;FALL THROUGH IF O
;:STILL DOING LEADING O'S?
;iBR IF YES »
; :MSD?
;BR IF NO
,.YES--SET THE SIGN
; ;MAKE THE BCD DIGIT ASCII
;sMAKE IT A SPACE IF NOT ALREADY A DIGIT
;:PUT THIS CHARACTER IN THE OUTPUT BUFFER
; s JUST INCREMENTING
; ;CHECK THE TABLE INDEX
;:60 DO THE NEXT DIGIT
;360 TO EXIT
..GET THE LSD
;GO CHANGE TO ASCII
..NAS THE LSD THE FIRST NON-ZERO?
;BR IF NO

..YES—-SET THE SIGN FOR TYPING
;:SET THE TERMINATOR

..P(P STACK INTO RS

; ;POP STACK INTO R3

::POP STACK INTO R2

; ;POP STACK INTO R1
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041222
041224
041230
041236
041240

012600

041252
000002 000004

000040

000177
041252
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MOV (skP).,.RO ; :POP STACK INTO RO

TYPE $DBLK ; ;:NOW TYPE THE NUMBER

MOV 2(SP),4(SP) ; ;ADRIST THE STACK

MOV (SP)+.(SP)

RT1 ::RETURN TOQ USER
$DTBL: 10000.

1000.

100.

$0BLK: .BLKW 4
$///7///7/7/7777/7/77/7777 OVERLAY PATCH ANATATILALATLLLALTLLNLLRL Y

BACK UP AND PATCH $TYPDS TO REALLY NULL LEAD ZEROS
INSTEAD OF REPLACING THEM WITH SPACES.
NOTE: 100000(8) GETS PRINTED AS -0 (IT'S REALLY -32768.).

we ws we W @

SVPC=. ; SAVE PC.

.=$07TBL-32 i...AND POINT TO 9%.
9%: BRSVPC $$TDX ; BR TO PATCH.
$$TOX: CLRB (R3) ; SET STRING TERMINATOR.
1%: cMPB -(R3),#40

BNE 24 ; SKIP IF NOT <SP>,

MOVB #177,(R3) ; ELSE, CHANGE TO A <NULL>.
24: cHP R3, 440BLK

BHI 14 ; LOOP 'TIL DONE.

BR $DTBL-30 ; RETURN TO 9$.2.
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5490 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE

L e Ly T

;oTHIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
;#OCTAL (ASCII) NUMBER AND TYPE IT.

;#$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
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e i e

;oCALL :

i ® MOV NUM, (SP) : ;NUMBER T0O BE TYPED

; TYPOS ;:CALL FOR TYPEOUT

s .BYTE N ;:N=1 T0 6 FOR NUMBER OF DIGITS TO TYPE
i BYTE M ;:sM=1 OR O

i ;:1=TYPE LEADING ZEROS

;% ; :0=SUPPRESS LEADING ZERQS

&

;#$TYPOS OR $TYPOC

; oCALL :

:#$ TYPON-- - -ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

i MOV NUM, -(SP) ; :NUMBER TO BE TYPED

i TYPON ;;CALL FOR TYPEOUT

1 &

:*EHEOC-“ENTER HERE FOR TYPEQUT OF A 16 BIT NUMBER

R :

4 MOV NUM, -(SP) : :NUMBER TO BE TYPED

i & TYPOC ;;CALL FOR TYPEOUT
041306 017646 $TYPOS: MOV a(SP),-(5P) ; ;PICKUP THE MODE
041312 116637 000001 041531 MOVB 1(SP),$OFILL :;LOAD ZERO FILL SWITCH
041320 112637 041533 MOVB (SP)+,$0MODE+-1 ;;NUMBER OF DIGITS TO TYPE
041324 062716 000002 ADD #2,(SP) ; s ADJUST RETURN ADDRESS
041330 000406 BR $TYPON
041332 112737 000001 041531 $TYPOC: MOVB #1,30FILL ::SET THE ZERQ FILL SWITCH
041340 112737 000006 041533 MOVB . ] +1 ;:SET FOR SIX(6) DIGITS
041346 112737 000005 041530 S$TYPON: MOVB #5, $0CNT ;;SET THE ITERATION COUNT
041354 010346 MOV R3,-(SP) : ;SAVE R3
041356 010446 MOV R4,-(SP) ; ;SAVE R4
041360 010546 MOV R5,-(SP) ; ;SAVE RS
041362 113704 041533 10VB $0OMODE+1 ,R4 :;GET THE NUMBER OF DIGITS TO TYPE
041366 005404 NEG R4
041370 062704 000006 ADD #6,R4 : ;SUBTRACT IT FOR MAX, ALLOWED
041374 110437 041532 MOVB R4, $0MODE :;SAVE IT FOR USE
041400 113704 041531 MOVB $OFILL R4 :;6GET THE ZERQ FILL SWITCH
041404 016605 000012 MOV 12(sP),RS ; ;PICKUP THE INPUT NUMBER
041410 005003 CLR R3 :;CLEAR THE OUTPUT WORD
041412 006105 1%: ROL R5 ; ;ROTATE MSB INTQ *C*
041414 000404 BR 38 ;:60 DO 1MSB
041416 006105 2%: ROL RS ; sFORM THIS DIGIT
041420 006105 ROL RS
041422 006105 ROL RS
041424 010503 MOV RS5.R3
041426 006103 3¢ ROL R3 ;;GET LSB OF THIS DIGIT
041430 105337 041532 DECB $ OMODE ;; TYPE THIS DIGIT?
041434 100016 8PL 74 ;;BR IF NO
041436 042703 177770 BIC #177770,R3 ;:GET RID OF JUNK
041442 001002 BNE 44 ;3 TEST FOR O
041444 005704 T1ST R4 ; :SUPPRESS THIS 0?
041446 001403 BEQ S¢ :;BR IF YES
041450 00 4% INC R4 ; ;DON'T SUPPRESS ANYMORE 0'S
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041452 052703 000060
041456 052703 000040
041462 110337 041526

04401 041526
105337 041530

041514 016666 000002 000004

041524 2
041526 000
041527 000
041530 000
041531

5%: BIS

74: DECB

6%: MOV

8%: .BYTE

.BYTE
$OCNT: .BYTE
$OFILL : .BYTE
$0MODE: .WORD
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#'0,R3
# ,R3
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; ;MAKE THIS DIGIT ASCII

; sMAXE ASCII IF NOT ALREADY

; ;SAVE FOR TYPING

;:G0 TYPE THIS DIGIT

; ;COUNT 8Y 1

;;BR IF MORE TO DO

;: ;BR IF DONE

; s INSURE LAST DIGIT ISN'T A BLANK
;:6G0 DO THE LAST DIGIT

; ;RESTORE RS

; ;RESTORE R4

; ;RESTORE R3

;;SET THE STACK FOR RETURNING

; ;RETURN

; ; STORAGE FOR ASCII DIGIT

; ; TERMINATOR FOR TYPE ROUTINE
;:0CTAL DIGIT COUNTER

;s ZERO FILL SWITCH

; sNUMBER OF DIGITS TO TYPE
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BINARY TO ASCII AND TYPE ROUTINE

>492

041544 112737 000060

041556 105537 041606
041562 104401 041606

041574 016666 000002

000002
041606 000 000

041606

000004

.SBTTL BINARY TO ASCII AND TYPE ROUTINE

FIEEESEEEBERSREEREAREEREERERERRERBRRERS AR EASARRAEREAREREEEEEEREAE
;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16 BIT
; *BINARY-ASCII NUMBER AND TYPE IT.

;#C> L.
;% MOV
i TYPBN

$TYPBN: MOV
MOV
SEC

1¢: MOVB
ROL
BEQ
ADCB
TYPE

2%: MOV

$BIN: .BYTE

NUMBER, (SP)

Rl. '(SP)
6(5P),R1

#'0,$8IN
R1

2%
$BIN
. $BIN

14

(SP)+,R1
2(SP),4(SP)
(SP)+,(SP)

0,0

; iNUMBER_TO BE TYPED
::TYPE IT

:;SAVE R ON THE STACK
;:GET THE INPUT NUMBER
::SET “C" SO CAN KEEP TRACK OF THE NUMBER OF BITS
:;SET CHARACTER TO AN ASCII "O".
; :GET THIS BIT
DONE ?

; ;NO--SET THE CHARACTER EQUAL TO THIS BIT
; ;G0 TYPE THIS BIT

;;CLEAR "C” SO CAN KEEP TRACK OF BITS
;:G0 DO THE NEXT BIT

;;POP THE STACK INTO R1

: s ADJUST THE STACK

; sRETURN TO USER
; ;:STORAGE FOR ASCII CHAR. AND TERMINATOR
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5494

041610
041616
041620
041624
041626
041632
041636
041642
041644
041652

041654
041660
041664
041670
041672
041676
041700
041702
041706

041710
041714

041720
041724
041726
041732
041736

041740
041744
041746

022737
001074

117746
042716

021627

000176
137320
137314
177600
000007
001134
042345
042352
000176

042363
137236

137232
177600

000025

042340
000006

000015
000004
000002
000006
001163
001135
000100

040714
000060
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001140

000001

137156

000001
137134

LSBTTL  TTY INPUT ROUTINE

Rt 2 2222232223323 22 2233222222ttt te sttt ti etz s syt sT YL

-ENABL

LS8

et st
;#SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

;sROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
; sWHEN OPERATING IN TTY FLAG MODE.

$CKSWR :

$GTSWR :

19¢:
74:

94:

204$:

10¢:

11¢4:
144%:

15¢:
164:

cHe
BNE
TSTB
BPL

WREG, SWR

, $CNTLG
 $MSWR
SWREG, -(SP)
. $MNEW
-(SP)

-(SP)

a3 TKS

74

a3$TKB, -(SP)
#tC177,(SP)

(SP) #25
$CNTLU

#6,5P

194

(SP),#15
16

154
£100,84TKS

PC,$TYPEC
(SP),#60
184

;;IS THE SOFT-SWR SELECTED?

; ;BRANCH IF NO

; ;CHAR THERE?

::IF NO, DON'T WAIT AROUND

: ;SAVE THE CHAR

: :STRIP-OFF THE ASCII

::IS IT A CONTROL G?

;sNO, RETURN TO USER

; ;ARE WE RUNNING IN AUTO-MODE?
; :BRANCH IF YES

+:ECHO THE CONTROL-G (tG)

; : TYPE CURRENT CONTENTS

; :SAVE SWREG FOR TYPEOQUT

::GO TYPE--OCTAL ASCII(CALL DIGITS)
: ;PROMPT FOR NEW SWR

; ;CLEAR COUNTER

:; THE NEW SWR

: ;CHAR THERE?

::IF NOT TRY AGAIN

; ;PICK UP CHAR
; sMAKE IT 7-BIT ASCII

;315 IT A _CONTROL-U?

: ;BRANCH IF NOT

;s YES, ECHO CONTROL-U (tU)
; s IGNORE PREVIOUS INPUT
;sLET'S TRY IT AGAIN

:3IS IT A <CR>?

; ;BRANCH IF

..YES IS IT THE FIRST CHAR?
:BRANCH IF YES

..SAVE NEW SWR
: ;CLEAR UP STACK
..ECHO <CR> AND «<LF>
;RE-ENABLE TTY KBD INTERRUPTS?
..BRRNCH IF NOT
..RE ENABLE TTY KBD INTERRUPTS

..CHAR < 0?
; :BRANCH IF YES
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042072
042074
042102
042106
042110
042116
042124
042132
042134
042140
042142

042222
042224
042230

010346
012703
022703

000067

000060
000002

000002
177776
001162

000004
137036

137032
177600
000004
137004
137000
177600
000021
000004
000004
000004

000040

042330
042340
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P (5P),#67 ;:CHAR > 77
BGT 18¢ ; :BRANCH IF YES
BIC #60,(SP)- ; :STRIP-OFF ASCII
ST 2(SP) ;31IS THIS THE FIRST CHAR
BEQ 174 ; ;BRANCH IF YES
ASL (SP) ;:NO, SHIFT PRESENT
ASL (SP) ] CHAR OVER TO MAKE
ASL (sP) ;; ROOM FOR NEW ONE .
17¢: INC 2(SP) ; sKEEP COUNT OF CHAR
BIS -2(SP),(sP) ;:SET IN NEW CHAR
B8R 74 ;3GET THE NEXT ONE
18¢: TYPE . $QUES ;3 TYPE 2<CR><LF>
204 ; ; SIMULATE CONTROL-U

000002

000004
000023

000021
000140
000175
000004

BR
.DSABL LSB

;s kkkkkkkkkkkkkkkkbhkkk kb kkkhkkkkhkhk ke kb khkk ok ok kokokkkkkkokkkk

.t(T:IA'IEE ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
Hhd :

sk RDCHR ; ;INPUT A SINGLE CHARACTER FROM THE TTY
i * RETURN HERE ; ;:CHARACTER IS ON THE STACK
H ; ;WITH PARITY BIT STRIPPED OFF
$RDCHR: MOV (SP),-(SP) ; ;PUSH DOWN THE PC
MOV 4(SP),2(SP) : :SAVE THE PS
1¢: TST8 3$TKS ;;WAIT FOR
BPL 14 ; ;A CHARACTER
MOVB a$TKB,4(SP) ;;READ THE TTY
BIC #4C<177>,4(SP) ;;GET RID OF JUNK IF ANY
) o 4(SP),#23 ;IS IT A CONTROL-S?
BNE T4 ; ;BRANCH IF NO
24: 75718 3$TKS : ;WAIT FOR A CHARACTER
BPL 24 ;;LO0P UNTIL ITS THERE
MOVB a$TKB, -(SP) ; ;GET CHARACTER
BIC $1C177,(SP) ;;MAKE IT 7-BIT ASCII
cMP (SP)+, 821 ..IS IT A CONTROL-Q?
BNE 24 ;:IF NOT DISCARD IT
BR 1 :;YES, RESUME
34: cHP 4(SP),#$X0ON ::IS IT A RANDOM XON? + RANOO1
BEQ 14 ;;BRANCH IF YES : RANOO1
cMP 4(5P), 0140 ::IS IT LPPER CASE?
BLT 4 : .BRAM:H IF YES
(w, o 4(SP),#175 ;:IS IT A SPECIAL CHAR?
BGT 44 ; ;BRANCH IF YES
8IC 240,4(5P) ; ;MAKE IT UPPER CASE
44 : RTI ; ;G0 BACK TO USER

3 ERAARRERRERREAR KSR KRR SRR kERERARRER SRRk bhkhkgkkhkkkkkkkkkkk
:tEHIS ROUTINE WILL INPUT A STRING FROM THE TTY
s %

R
1k
i ¥
$RDLIN: MOV
1$: MOV
24: cHP

ROLIN
RETURN HERE

R3 » -(SP)
#$TTYIN,R3
#$TTYIN+B. ,R3

; sINPUT A STRING FROM THE TTY

; ; ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
; ; TERMINATOR WILL BE A BYTE OF ALL 0'S

: 1 SAVE R3

: ; GET ADDRESS
; :BUFFER FULL?
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042363

101405
104411
112613
122713
001003

000177
001162
042326
042326
000015

177777
001164

000004
042330

e Svameo o i - e B e -
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BLOS 44 ::BR IF YES

RDCHR : ;G0 _READ ONE CHARACTER FROM THE TTY
MOVB (sP).,(R3) : ;GET _CHARACTER

10¢: cHPB #177 (R3) ::1S _IT A RUBOUT
BNE 3$ ; ;SKIP IF NOT

44: TYPE , $QUES ;s JYPE A "2
BR 1 :;CLEAR _THE BUFFER AND LOOP

3% HMOVB (R3),9¢ ; :ECHO THE CHARACTER
TYPE .94
cMPB #15,(R3)~ ; ;CHECK_FOR RETURN
BNE 24 ;:LOOP IF NOT RETURN
CLRB -1(R3) ; sCLEAR RETURN (THE 15)
TYPE o $LF ;:TYPE A LINE FEED
MOV (SP)+,R3 ; ;RESTORE R3
MOV (SP),-(SP) : sADJUST THE STACK AND PUT ADDRESS OF THE

000002 MOV 4(SP),2(SP) i FIRST ASCII CHARACTER ON IT
000004 MOV #$TTYIN,4(SP)

RTI ; RETURN

9¢: .BYTE O ; ;STORAGE FOR ASCII CHAR. TO TYPE
.BYTE 0 ; ; TERMINATOR

$TTYIN: .BLKB_ 8. ; ;RESERVE 8 BYTES FOR TTY INPUT

015 $CNTLU: .ASCIZ /tU/<15><12> ; sCONTROL "U*
015 $CNTLG: .ASCIZ /1G/<15><12> ; ;CONTROL “G"

123 $MSWR: .ASCIZ <15><12>/SWR = /
116 $MNEW: .ASCIZ / NEW = /
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OCTAL NUMBER FROM THE TTY

0G0004 000002

042522

000060

000067

177770

000012
042532

001162
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.SBTTL READ AN OCTAL NUMBER FROM THE TTY

PR L Ty Ty L e P Y
;#THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
;*«CHANGE IT TO BINARY.
;#THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
;«OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A ~?* WILL BE TYPED
;sFOLLOWED BY A CARRIAGE RETURN LINE FEED. THE COMPLETE NUMBER MUST
;«THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.

;*«CALL :
3
R
s &

$RDOCT:

14:

2%:

34:

4% ;

S4:

$HIOCT:

RDOCT
RETURN HERE

BR
. WORD

; ;READ AN OCTAL NUMBER
;;:LOW ORDER BITS ARE ON TOP OF THE STACK
; ;HIGH ORDER BITS ARE IN $HIOCT

; ;PROVIDE SPACE FOR THE

: s INPUT NUMBER

; ;PUSH RO ON STACK

; ;PUSH R1 ON STACK

;:;PUSH R2 ON STACK

:;READ AN ASCIZ LINE

: ;6ET ADDRESS OF 1ST CHARACTER
; ;AND SAVE IT

; ;CLEAR DATA WORD

; ;PICKUP THIS CHARACTER
;:IF ZERO GET OQUT

; sMAKE SURE THIS CHARACTER
;:IS AN OCTAL DIGIT

1%l
is%4
;;18

: s STRIP THE ASCII JUNK
; .ADD IN THIS DIGIT

LOOP
; .CLEAN TERMINATOR FROM STACK
; s SAVE THE RESWLT

; ;POP STACK INTO R2

;: :POP STACK INTO R1

H 'S(E”; STACK INTO RO

: :CLEAN PARTIAL FROM STACK
; :SET A TERMINATOR

;: TYPE UP THRU THE BAD CHAR.

: n?n “CR" & “LF"
; ,TRY AGAIN
; ;HIGH ORDER BITS GO HERE
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5498

112737
112737
000403

112737

010046
010146

105737
001416
005737
001413
005737
001375
017637
062766
005237
105037
105037
105037
012601
012600
000207

000

000

000

000200
000001
000100
000040

000001
000001

000001

042776
000001
000100
000004
000002
001166
001202

001202

001204
000004

000004
000002
177776
040502
043000
001206
001166

000004
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043000
042776

043000

001206
001207

000004

001166

042710
000004

001170
000004

.SBTTL APT COMMUNICATIONS ROUTINE

AR it Rt E 2222 T e st i 2 g 2 R et it sy I it s s s iz sqyyss)

$ATY1:
$ATY3:

$ATY4:
$ATYC:

MOVB

1%: TST

2$: TSTB

3s: MOV

44: .WORD
5%:
104¢:

11%:

12¢:

RTS
.BYTE
.BYTE

$MFLG:

$LFLG:

$FFLG: .BYTE
.EVEN

APTSIZE=200
APTENV=001

APTSPOOL =100
APTCSUP=040

#1,$FFLG
21,$MFLG
$ATYC

#1,$FFLG

RO,-(SP)
R1,-(SP)
$MFLG

5%
#APTENV, $ENV

34
§?PTSPOOL.$ENVH

?(SP),RO
#2,8(5P)
$MSGTYPE

13
RO, $MSGAD
(RO)+

24
$MSGAD,RO
RO

RO, $MSGLGT
#4, $MSGTYPE

;; 70 REPORT FATAL ERROR
+:TO TYPE A MESSAGE

::TO ONLY REPORT FATAL ERROR

; ;PUSH RO ON STACK
; ;PUSH R1 ON STACK
: ;SHOULD TYPE A MESSAGE?
;:IF NOT: BR
; :DPERATING UNDER APT?
::IF NOT: BR
; ;SHOULD SPOOL MESSAGES?
;:IF NOT: BR
; ;GET MESSAGE ADDR.

; :BUMP RETURN ADDR.
;;SEE IF DONE W/ LAST XMISSION?
::;IF NOT: WAIT
;+ ;PUT ADDR IN MAILBOX
;::FIND END OF MESSAGE

; :SUB START OF MESSAGE

3 :GET MESSAGE LNGTH IN WORDS
; iPUT LENGTH IN MAILBOX

;s TELL APT TO TAKE MSG.

i ;PUT MSG ADDR IN JSR LINKAGE
; ;BUMP RETURN ADDRESS

:;PUSH 177776 ON STACK

; ;CALL TYPE MACROQ

: ;SHOULD REPORT FATAL ERROR?
;:IF NOT: BR
: :RUNNING UNDER APT?
:;IF NOT: BR
: ;FINISHED LAST MESSAGE?
;:IF NOT: WAIT
:;GET ERROR ¢
; ;BUMP RETURN ADDR.
:;TELL ABT TO TAKE ERROR
: ;:CLEAR FATAL FLAG
: ;CLEAR LOG FLAG
: :CLEAR MESSAGE FLAG
;:POP STACK INTO R1
::POP STACK INTO RO

; tRETURN

1 ;MESSG. FLAG
;;:LOG FLAG
::FATAL FLAG




<12

KXJ11-CA FUNCTIONAL TEST

TRAP DECODER
5500

043024
043026
043034

043036
043040
043042
043044
043046
043050
043052

043054

043072
5505 043074

010046
016600
005740
111000

016000
000200

011646
016666
000002

043024
040502
041332
041306
041346
041036
041534

041660

041610
042072
042222
042374

043076
043740
044046
055746

000002

043036

000004 000002

.SBTTL TRAP DECODER

R ey et m
;#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THF *“TRAP* INSTRUCTION
;*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;%GO TO THAT ROUTINE.

$TRAP: MOV
MOV
TST
Move
ASL
MOV
RTS

RO, -(SP)
2(SP%.RO

p o]

$
R

0
gRPAD(RO).RO
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; sSAVE RO

: :GET TRAP ADDRESS

; :BACKUP BY 2

; sGET RIGHT BYTE OF TRAP

;360 TO ROUTINE

;s THIS IS USE TO HANDLE THE "GETPRI" MACRO

::MOVE THE PC DOWN
: sMOVE THE PSW DOWN
: sRESTORE THE PSW

$TRAP2: MOV
MOV
RTI

(SP),-(SP)
4(SP),2(SP)

.SBTTL TRAP TABLE
;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

;«BY THE "TRAP*
; ROUTINE

$TRPAD: .

$TYPBN
$GTSWR
$CKSWR
$RDCHR
$ROLIN
$RDOCT

I$$SWR

T$SNAME ; ;CALL=T$NAME
A$$SMAIL ;;CALL=RA$MAIL
IOP$$TR ; ;CALL=IOP$TR

INSTRUCTION.

$TRAP2

; ; CALL=TYPE
; ;CALL=TYPOC
: sCALL=TYPQS
: ;CALL=TYPON
; ; CALL=TYPDS
; ;CALL=TYPBN

; ; CALL=GTSWR
; s CALL =CKSWR
; ; CALL=RDCHR
; ; CALL=RDLIN
; : CALL=RDOCT

; ;CALL=T$SWR

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(104403)
TRAP+4(104404)
TRAP+5(104405)
TRAP+6(104406)

TRAP+7(104407)

TRAP+10(104410)
TRAP+11(104411)
TRAP+12(104412)
TRAP+13(104413)

TRAP+14(104414)
TRAP+15(104415)
TRAP+16(104416)
TRAP+17(104417)

: ;POSITION FOR INDEXING
: s INDEX TO TABLE

TTY TYPEQUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZEROQS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN)

TYPE BINARY (ASCII) NUMBER

GET SOFT-SWR SETTING

TEST FOR CHANGE IN SOFT-SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
READ AN OCTAL NUMBER FROM TTY

GET INITIAL SWITCH OPTIONS
PRINT TEST NUMBER AND TITLE
UPDATE ARBITERS APT MAIL -BOX
IOP INTERRUPT HANDLER
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TRAP TABLE
5507 Ty T Ty L T T L L I e T T YT T P TTTYYYTYYY
5508 ; ROUTINE TO CHECK OPERATING MODE AND ADJUST SET-UP ACCORDINGLY.
gg?g ; IF STAND-ALONE, DISPLAY SWITCH OPTIONS AND GET INITIAL SWR.
5511 043076 I$$SWR:
5512 043076 005737 000042 TST ;42
5513 043102 001017 BNE 74 ; BR IF CHAINED UNDER XXOP/ACT.
5514 043104 123727 001206 000001 cHPB $ENV, 2APTENV
5515 043112 001410 8EQ 64 ; BR_IF RUNNING IN APT MOOE.
5516 043114 023727 050746 000001 cHp FHIOPCNT , #1 ; ARE THERE MULTIPLE UNITS?
5517 043122 003012 BGT 8% ; BR IF MORE THAN ONE UNIT
5518 043124 104401 043152 TYPE » SWROPT ; DISPLAY SUPPORTED SWITCHES. +FXC
5519 043130 104407 1¢: GTSWR ; GET INITIAL SWITCH SETTING
5520 043132 000406 BR 8%
5521 P e T e e I I Yy
5522 ; $QDLY FOR APT MODE DOUBLED FROM 62. TO 248. TO DECREASE CHANCE OF TIMEOUT
5523 ; ERROR WHILE APT IS MONITORING. JEANELL CUNNINGHAM, 30 MAY, 1984.
5524 B T s e e e e s T
5525 043134 012737 000370 001342 64: MOV #248.,4$Q0LY ; APT MODE -- SET Q DELAY FOR 40 SECONDS.
SS26 043142 112737 000001 001134 7%: MOvB #1, $AUTOB ; APT OR CHAINED - SET AUTO-MODE FLAG.
ggg; 043150 000002 8s%: RTI ; RETURN.
5529 043152 200 123 127 SWROPT: .ASCII <CRLF>‘SWR  OCTAL FUNCTION’
5530 043202 200 055 055 .ASCII <CRLF>'---  -c-o- cccaa- -
5531 043232 200 040 061 .ASCII <CRLF>' 15 100000 HALT ON ERROR’
5532 043265 200 040 061 .ASCII <CRLF>’' 14 040000 INHIBIT ERROR SUMMARY'
5533 043330 200 040 061 .ASCII <CRLF>' 13 020000 INHIBIT ERROR REPQORTS'
5534 043373 200 040 061 .ASCII <CRLF>' 12 010000 IOP ID# 15 KNOWN GOOD FOR TESTING'
53535 043452 200 040 061 .ASCII <CRLF>' 11 004000 TEST STAND ALONE IOP'
5536 043514 200 040 061 .ASCII <CRLF>' 10 002000 ENABLE EXTENDED MEMORY TESTS'
5537 043566 200 040 060 .ASCII <CRLF>' 09 001000 LOOP ON ERROR'
5538 043621 200 040 060 .ASCII <CRLF>' 08 000400 LOOP ON TEST IN SWR<6:0>'
5539 043667 200 040 060 .ASCII <CRLF>' 07 000200 INHIBIT TEST NUMBER/TITLE'
5540 043736 200 000 .ASCIZ <CRLF>

5541 .EVEN
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TRAP TABLE

5543

5546

5592
5593
53594

5595
5596

043744
043746
043754
043762
043770
043772
043776
044000
044004

044016
044016
044022

044026
044034
044040
044044

044136
044142

004737
104416
042777
052777
032777
001023
113727
000000

104401
000404

113746
104403

017667
104401
062716
000002

032777
001514
123727
001110

013705
042705
000305
050537

012705

037542
004000
002000
000200
001102
044006

001102
000402

000000
000002

000340
001206

177524
177417

001172

000020
001166
044310

177400
044310
044310
044310
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R e Ly T P Y Y e T T
; ROUTINE TO PRINT TEST NUMBER AND NAME.

; ALSO, SETS TEST NUMBER IN CPU LEDS.

; IF SWR<7> = 1, DON'T PRINT ANYTHING.

; CALL: T$NAME, TXT ADDRESS

T$SNAME: CALL TNLEDS ; PUT CURRENT TEST NUMBER IN LEDS.
ASMAIL ; UPDATE ARBITERS COPY OF $MAIL.
135340 BIC #B8IT11,3$CSR ; CLEAR RESET FLAG. ;FX8JC
135332 8IS #BIT10,3$CSR ; SET TRAP ON Q-BUS RESET ENABLE. sFX8JC
135150 8IT #81IT7,3SWR
BNE 44 ; BR IF TITLES SUPPRESSED. ..
MOVB $TSTNM, (PC)- ; OTHERWISE, SAVE THE NUMBER...
1¢: MWMORD O ;...HERE,
TYPE , 300694 :; TYPE ASCIZ STRING
B8R 300684 ;:GET OVER THE ASCIZ
; : 300694 : .ASCIZ <CRLF>/TEST /
300684 :
MOVB $TSTNM, -(SP)
TYPOS ,2'WLZ :...AND NUMBER.
000002 3¢: MOV 3(SP),2(PC) ; SET TITLE ADDRESS...
TYPE .0 :...AND TYPE IT TOO.
44 ADD #2,(5P) ; ADJUST RETURN PC...
RTI ;...AND RETURN
s kb ook kol k ok kR ok bk kR ko ko kR ok kR ko Rk ok ok
; ROUTINE TO COPY SLAVE MAILBOX UP-LINE TO THE ARBITER.
; BYPASS IF SBC IS NOT A SLAVE (ID 1 OR 0) OR NOT APT MODE.
A$ $MAIL :
135264 8IT 2<16xBIT4>,a$TCID ; IF ID O OR 1...
BEQ 8¢ ;...DON'T BOTHER. ;FX9JC
000001 CcMPB $ENV, SAPTENV ; IF NOT RUNNING UNDER APT... ;FX9JC
BNE 84 ;...0ITTO. 1 FX9JC
i kkkkkkkkkkkkkkhkkkkkkkkkkkkkkkdkkkhhkhkkkkhhkkkkkkbkhkkkkkkkkkkokkkkkkkkkkk
H NOW COMPUTE A CHECKSUM ON THE MAILBOX. :FX9JC
MOV FMC2CSRC RS ;:GET THE IOP ID NUMBER
8IC #1C360,RS ; MASK OFF OTHER BITS
SWAB RS ;SWAP BYTES
BIS RS, $TESTN ;PUT 10P ID CODE IN MAIL BOX SO THAT WE KNOW
:WHICH IOP IS REPORTING THE ERROR
MOV #16. ,R5 : BYTE COUNT IN RS. ;FX9JC
MOV #4MAIL R4 ; STARTING ADDRESS IN R4. {FX9JC
CLR CHKSUM ; CLEAR ACCUMULATOR FOR CHECKSUM, ;FX9JC
1¢: MOVB (R4)+,R3 : GET A BYTE IN R3. tFX9JC
8IC &1C377,R3 ; STRIP OFF HIGH BYTE IN R3, ;FX9JC
ADD R3, CHKSUM ; OPERATE ON THE BYTE. {FX9JC
ASLB  CHKSUM H ;FX9JC
ADC CHKSUM : +FX9JC
S08 R5,1% ; LOOP UNTIL DONE. ;FX9JC
; Routine has been modified to send 15 “tZ%'s if wait constant
H expired and 17" was not echoed from arbiter or if “NACK” has

; been received. After the third not echoed “tZ" the program still




NL12

KXJ11-CA FUNCTIONAL TEST MACRO Y05.02 Thursday 03 Apr B6 14:11 Page 155

TRAP TABLE
ggg; : hangs in a wait loop. KXTFXD 17-Sep 84
5599 044144 012737 000017 044312 MOV €17,CNTZ ; COUNTER FOR 15 "tZ"'S FXD
5600 044152 012746 000032 24: MOV #32.-(SP) ; SLAVE N APT MOCE -- PUSH... FX9JC
S601 044156 004737 040714 2004 : CALL $TYPEC ; ... AND SEND <tZ>, sFX9JC
5602 044162 012705 177777 101¢: MOV £177777.RS ; WAIT CONSTANT FOR "tZ* +FXD
5603 044166 105777 134752 22%: 15718 F3$TKS ; WAIT FOR ARB TO ECHO <tZ> sFXAJC
5604 044172 100405 BMI 1024% : sFXAJC
$605 044174 077504 S08 RS,22¢ ; WAIT UNTIL DELAY EXPIRED :FXD
5606 044176 005337 044312 DEC CNTZ ; DECREMENT “tZ* COUNTER FXD
5607 044202 001365 BNE 2004 ; IF NOT 15 TIMES, SEND ONE MORE ;FXD
S608 044204 000777 BR . ; OTHERWISE STAY IN WAIT FOREVER 1FXD
5609 044206 117703 134734 1024 MOV a$TKB,R3 ; GET BYTE IN R3. :FXAJC
5610 044212 120327 000032 CHMPB R3,&32 ; WAS IT THE <t2>? +FXAJC
5611 044216 001363 BNE 224% ; NO, WAIT FOR IT. :FXAJC
5612 044220 012704 001166 3s%: MOV #$MAIL R4 ; {FX9JC
5613 044224 012705 000020 MOV #16. .RS ; {FX9JT
5614 044230 112416 4%: MOVB (R4)+,(SP) ; GET A BYTE... ;FX9JC
5615 044232 004737 040714 CALL $TYPEC ; ... SEND IT ... +FX9JC
5616 044236 077504 S0B RS5,44 : ... ETC. +FX9JC
5617 044240 113716 044310 MOVB CHKSUM, (SP) ; THEN PUSH CHECKSUM ... s FX9JC
5618 044244 004737 040714 CALL $TYPEC : ... AND SEND IT. ;FX9JC
5619 044250 005726 TST (SP)+ ; FIX STACK,.. +FX9JC
5620 044252 105777 134666 S5$: TSTB $TKS ; WAIT FOR CHARACTER TO COME BACK ;FX9JC
5621 044256 100375 BPL 54 ; ;FX9JC
5622 044260 017705 134662 6%: MOV 3$TKB,RS ; GET THE CHARACTER IN RS. ;FX9JC
S623 044264 120527 000006 cMPB RS, #ACK ; WAS TRANSFER CORRECT? ;FX9JC
5624 044270 001404 BEQ 74 ; YES, EXIT. ;FX9JC
5625 044272 120527 000025 CMPB RS, #NACK ; DID ARBITER SEND NACK? ;FX9JC
5626 044276 001725 BEQ 24 ; YES, TRY AGAIN. sFX9JC
5627 044300 000764 BR 5S¢ ; KEEP LOOKING FOR ACK OR NACK, 1 FX9JC
5628 044302 005037 001166 74: CLR $MSGTYPE ; SAY "ARBITER'S MAILBOX HAS BEEN ... +FX9JC
5629 i ... UPDATED" {FX9JC
gggg 044306 000002 8¢: RTI ; ... AND WE'RE DONE. iFX9JC
5632 044310 000000 CHKSUM: .WORD 0
5633 044312 000000 CNTZ: .WORD 0 ;COUNTER FOR "tZ"'S ;FXD
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5635

040

004737
122737

104410
032777
001402
013716

001103

001102
001112
001116
000002
134542
001002

000004
000002
044444
001116
044452
000004
001116
001116
001163

120

040
044630
000001

001114
042552

134402

001000
001110
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134610

001116
001114

001116
001116

103
125

001206
044526

134366

.SBTTL ERROR HANDLER ROUTINE

b bt d it a i L T Y Y T P Y T LI I L
;oTHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;#SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL

;#AND GO TO ERHAN ON ERROR
;#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;#SW15=1 HALT ON ERROR
:*gﬁd LOOP ON ERROR
4
;% ERROR N ; ;ERROR-EMT AND N=ERROR ITEM NUMBER
$ERROR :
CKSWR ;s TEST FOR CHANGE IN SOFT-SWR
74: INCB $ERFLG ..SET THE ERROR FLAG
BEQ 74 ;sOON'T LET THE FLAG GO TG ZERO
MOV STSTN“I IDISPLAY ; .DISPLAY TEST NUMBER AND ERROR FLAG
INC $ERT ;INC THE ERROR COUNT
MOV (SP) $ERRPC ..GET ADDRESS OF ERROR INSTRUCTION
SuB #2.$ERRPC
MOVB F$ERRPC,$ITEMB ;;STRIP AND SAVE THE E£RROR ITEM CODE
cHp (SP),#1002 ;:IF RETURN PC LESS THAN 1002
BHI 124 ; ;ERROR IS ILLEGAL TRAP
; sPROCESS UNEXPECTED TRAP OR INTERRUPT
MOV 4(SP), $ERRPC ;:GET PC AT TIME OF FALSE TRAP
uB #2 SERRPC ; ;ADJUST PC
TYPE W1 ; ; TYPE HEADER
v $ERRPC.—(SP) ; ;SAVE $ERRPC FOR TYPEQUT
R(ggc 118 ;:60 TYPE -OCTAL ASCII(ALL DIGITS)
SuB ¢4,(SP) ::GET FALSE TRAP VECTOR ADDR
MOV (SP), $ERRPC
MOV $ERRPC, -(SP) : ;SAVE $ERRPC FOR TYPEQUT
TYPOC ;:60 TYPE--OCTAL ASCII(CALL DIGITS)
TYPE . $CRLF
BC';’ f?osg)*.(SP)o ; ;POP FALSE TRAP VECTOR PCEADDR
10¢: ASCIZ <200>'PCs '
11¢%; ASCIZ ' UNEXPECTED TRAP TO !
124 EVEN
204 JSR PC,ERHAN ::G0 TO USER ERROR ROUTINE
CMP8 SAPTENV, $ENV : sRUNNING IN APT MODE
BNE 24 ; ;NO,SKIP APT ERROR REPORY
MOVB $ITEMB, 214 $;SET ITEM NUMBER AS ERROR NUMBER
JSR PC, $ATY4 ;: ;REPORT FATAL ERROR TO APT
21s$: BYTE O
BYTE O
22%: BR 224 :;APT ERROR LOOP
24: TST aSWR ;HALT ON ERROR
BPL 34 ..SKIP IF CONTINUE
HALT ;sHALT ON ERROR!
CKSWR ; .TEST FOR CHANGE IN SOFT-SWR
3$: BIT #BITO09,8S5WR ;LOOP ON ERROR SWITCH SET?
BEQ 44 ::BR IF NO
MOV SLPERR, (SP) ; ;FUDGE RETURN FOR LOOPING
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5643 044530
5646 044606
5647 044612
5649 044614

5652 044626

005737
001402
013716

022737
001001
000000

000002

044606
044530
000426

044606
017746
000005

012777
104416
000777
000741
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001160
001160
040116 000042

134502

002000 134472

44 : 15T
BEQ
MoV
S%:
(0,
BNE
HALT
64:

RTI ; ; RETURN
$///7//7/7/7/777/7/77/77 OVERLAY PATCH AAATLATATALALLALLALLLLL LY

%gSCAPE
$ESCAPE, (SP)

#$ENDAD, 3842
64

Page 157

..CHECK FOR AN ESCAPE ADDRESS
;:BR_IF NONE
..FUDGE RETURN ADDRESS FOR ESCAPE
..ACT 11 AUTO-ACCEPT?
NCH IF NO

..YES

; PATCH $ERROR TO UPDATE ARBITERS MAIL-BOX IF NECESSARY
; BEFORE TAKING THE APT-ERROR-STALL.

SVPC=.
.=224%
BR
.=SVPC
MOV
RESET

MOV
ASMAIL
B8R

BR

2224%:

2224
a$CSR, -(SP)
#2000, 3$CSR

24

BACK P T0 THE “APT-ERROR-STALL".
i ...AND CHANGE I

SAVE PRIMARY CSR (FOR DEBUG)...

RE-ARM TRAP ON Q-BUS RESET.
UPDATE ARBITERS $MAIL...
...AND STALL HERE 1!

s @¢ ws we WY ws

..AND RESET TO ENSURE THERE AREN'T. ..
. .ANY Q-BUS INTERRUPTS LEFT HANGING.

;Fx8JC
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5654
5655
5656
5657
5658
5659

104401
000000
104401
000000
004737
000000
104401

012600
000207

200
040
040

001114
051034
100000
020000

001114

001102
044774
001116
045006

001163
044742

001163

105
111
101
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001112
134260

104403
104403
104402

Mes 20 vs we e =

1¢:

EMPRE :
EMADR:
ESADR:

ERXIT:

122 EH1:
116 EH2:
124 EH3;

BEQ
TYPE

0
TYPE
0
CALL
0
TYPE

MOV
RTS

.ASCIZ
.ASCIZ
.ASCIZ
.EVEN

ERROR SIGNATURE HANDLER.

LOG THE NUMBER OF OCCURENCES OF EACH ERROR IN “ELOG".

IF SWR<13>=0, PRINT A COMMON HEADER AND A BASIC ERROR MESSAGE
AND FINISH UP IN ONE OF SEVERAL SIGNATURE FORMAT SUBROUTINES.

RHAN:

RO, -(SP) SAVE RO.
$1TEMB,RO GET ERROR NUMBER. ..
RO ...SHIFT UP TO WORD OFFSET...

#8IT15, $ERTTL KEEP TOTAL ERROR COUNT POS.

ELOG(RO) ;. AND TALLY THIS ERROR.
SBIT13.8SWR : REPORTS INHIBITED ?2?

ERXIT : BR IF S0.
-(SP)
$ITEMB,(SP) ;PUSH ERROR #.

,EH1 ,TYPQOS ,3'WLZ ; PRINT ERROR NUMBER
$TSTNM, -(SP) ;PUSH TEST &
JEH2 ,TYPOS ,2'WLZ ;PRINT TEST NUMBER
$ERRPC, -(SP) ; PUSH PC
LEH3 ,TYPOC ;PRINT PC.
, $CRLF
EMPRE
.+6
; PRINT ERROR PREFIX (IF ANY)...

i...THE BASIC ERROR MESSAGE...

3(PC)+
i...AND THE FORMATTED SIGNATURE.
$CRLF
(SP)+,RO ; RESTORE. ..
PC i...AND RETURN TO $ERROR.
<CRLF>/ERROR /
/ IN TEST /
/ AT PC /
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ERROR HANDLER ROUTINE
5694 ;
5695 ; SUBROUTINE TO PRINT AN END PASS ERROR SUMMARY.
ggg? ; SUPPRESSED IF SWR<14> = 1 OR NO ERRORS LOGGED.
55233 : DISPLAY PC, ERROR NUMBER, AND THE NUMBER OF OCCURRENCES.
5700 045016 032777 040000 134114 ESUMRY: BIT #8IT14,354WR
5701 045024 001051 BNE 44 ; DON'T IF SUPPRESSED...
5702 045026 005737 001112 TS7 $ERTTL
g;gﬁ 045032 001446 BEQ 44 ;...0R IF THERE AREN'T ANY ERRORS.
5705 045034 104401 045152 TYPE LESUML ; PRINT HEADING.
5706 045040 012700 051034 MOV SELOG,RO
5707 045044 012701 000225 MOV #ELOGN,R1
5708 045050 Q05710 1%: TST (RO) ; ERROR N HAPPEN ??
5709 045052 001434 BEQ 3¢ ; BR IF NOT
5710 045054 011046 MOV (RO),-(SP) ; PUSH NUMBER OF HAPPENINGS .
5711 045056 010002 MOV RO,R2 ; ERROR LOC..
5712 045060 162702 051034 suB SELOG,R2 ;... - BASE .
5713 045064 006202 ASR R 1. /2 = ERROR NUMBER.
5714 045066 052702 104000 B81S SERROR, R2 : MAKE <EMT+N>.
5715 045072 012703 002456 MOV #TRAPE ,R3
5716 045076 022302 2%: CHP (R3)o R2 ; FIND THE ERROR CALL...
5717 045100 001376 BNE
S718 045102 005743 TST -(R3) P 2 = ERROR PC.
5719 045104 010346 MOV R3,-(SP) H PUSH ERROR PC.
5720 045106 042702 104000 BIC #ERROR.RZ
g;gg 045112 010246 MOV R2,-(SP) ; PUSH ERROR NUMBER.
5723 045114 104401 045203 104403 TYPE .TABO9 ,TYPOS ,3'WLZ ; PRINT ERROR NUMBER.
5724 045124 104401 046131 104402 TYPE ,SPAC4 ,TYPOC N E ROR PC..
5725 045132 104401 046131 104405 TYPE .SPAC4 TYPDS :...AND NUMBER OF HAPPENINGS.
5726 045140 104401 001163 TYPE , $CRLF
5727 045144 005720 3$: TST (RO)+
5728 045146 077140 SOB R1.1¢
g;%g 045150 000207 4% RETURN
5731 045152 200 011 ESUML1: .ASCII <CRLF><1l>
S;32 045154 105 122 122 .ASCIZ /Esﬁgﬂ PPgC TIEES/<CRLF>

5733
5734 045203 011 040 000 TAB09: .ASCIZ <11><40>
5735 .EVEN
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ERROR HANDLER ROUTINE

5737
5738
5739
5740
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760

104401
000207

013746
013746
013746
013746
104401
104401
104401
104401
104401
104401
000207

013746
013746
104403
104401
000207

013746
013746
104401
104401

001163
045230

000002
001120
045713

001163
045256

037436
037540
037536
000002

100000

045704
000403
000405

001126
001124
001163
045725
045735

001126
001122
001124
001120
001163
045747
046136
001163
045767
046136

001120
001122
000403
045006

001126
001124
001163
046007
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001120
104402

000002

104402
104402

104402
104402

104402
104402

104402

104405

. we W

1:
NOSIG:
EF2:

LAl6M2:

LA16:

EF3:

GR22:

14:

EF4:

EFS:
EF6:

EF7:

EF8:

RETURN

TYPE
CALL

. $CRLF

LAL16

£EF4

#2, $GDADR
$GDADR, -(SP)
.ADDRS ,TYPOC

,$CRLF
GA22

€F4
VA2GA
GALO, (SP)
GAHI . -(SP)
2(SP)

14
GBITIS.Z(SP)
(sp

$BDDAT, -(SP)
$GDDAT, -(SP)
« $CRLF

LEXPD ,TYPOC
.RECD ,TYPOC

$BDDAT, -(SP)
$BDADR, -(SP)

.COMMA" , TYPOC
« $CRLF

.DADR , TYPOC
.COMMA", TYPOC

$GDADR, -(SP)
$BDADR, -(SP)

32
.EH3 ,TYPOC

$BDDAT, -(SP)
$GDDAT, -(SP)
» $CRLF

,JEXPD ,TYPDS

“s w2 wa W

SUBROUTINES TO ASSEMBLE AND PRINT VARIOUS ERROR SIGNATURES.

SOME HAVE NO SIGNATURE AT ALL.

A 16 BIT ADDRESS WITH GOQD/BAD DATA.

FOR POST INCR ADDRESSES.
A 16 BIT (LOCAL) ADDRESS.

A 22 BIT ADDRESS WITH GOOD/BAD DATA.

CONVERT FROM A 1€ BTT VIRTUAL (R1).

ADDR<15> SET 2?2
SKIP IF NOT, “C" = O..
..ELSE CLEAR IT, *C" ='1,

PRINT ADDR<21:15>
PRINT ADDR<14:00>

GOOD/BAD DATA.

UNUSED.
SRC-ADDR-DATA/DST-ADDR-DATA.

SOURCE ADDRESS. ..

...AND DATA,

DEST ADDRESS...
. .AND DATA.

BAD TRAP -- PC...
.AND VECTOR.
PRINT VECTOR. .
.ANG PC AT TIME OF TRAP.

INTERRUPT SEQUENCE INCOMPLETE.

EXPECTED THIS MANY...




G135
KXJ11-CA FUNCTIONAL TEST
ERROR HANDLER ROUTINE

5794 045510 104401 045735
g;gz 045516 000207

5797 045520 013746 001122
5798 045524 013746 001120
5799 045530 104401 001163
5800 045534 104401 046032
5801 045544 104401 045735
éggg 045554 000207

2

S 045556 013746 001126
5805 045562 013746 001124
5806 045566 104401 001163
5807 045572 104401 046051
5808 045600 104401 045735
5809 045606 000207

5810 045610 013746 001132
5811 045614 013746 001130
5812 045620 104401 001163
5813 045624 104401 046067
5814 045634 104401 046075
ggig 045644 000207

5817 045646 013746 001130
5818 045632 013746 001126
5819 045656 104401 001163
5820 045662 104401 046105
5821 045672 104401 046116
5822 045702 000207

5823

5824

5825

5826 045704 107 114
5827 045713 101 104
5828 045725 105 130
5829 045735 040 040
5830 045747 123 122
5831 045767 104 123
5832 046007 111 116
5833 046032 126 105
5834 046051 102 131
5835 046067 123 122
5836 046075 040 040
5837 046105 123 122
5838 046116 040 040
5839 046131 040 040
5840 046133 040

5841 046134 040 000
5842 046136 054 000
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104405 TYPE LRECD ,TYPDS ;...GOT THIS MANY.
RETURN
EF9: H“av $BDADR, (SP) ; INTERRUPT SEQUENCE (VECTOR) ERROR.
MOV $GOADR, -(SP)
TYPE »$CRLF
104403 TYPE LVEXPD ,TYPQOS ,3:WLZ ; EXPECTED VECTOR...
104403 TYPE .RECD ,TYPOS ,3!'WLZ ;...RECEIVED VECTOR.
RETURN
EF10: MOV $BDDAT, -(SP) ; 7201 OR 8036 BYTES RECEIVED...
MOV $GDDAT, (SP) ;...AND TRANSMITTED.
TYPE . $CRLF
104405 TYPE ,BXMTD ,TYPDS  ; SENT THIS MANY...
104405 ;E?ERN .RECD ,TYPDS ;...AND GOT THESE BACK.
EF11: MOV $80DAT+4,-(SP) ; 7201 EXTERNAL OR SPECIAL STATUS.
MOV $8DDAT+2, -(SP)
TYPE . $CRLF
104403 TYPE ,OSRO ,TYPOS ,3!'uWLZ ; OBSERVED SRO...
104403 TYPE .0SR1 ,TYPOS ,3!WLZ ;...AND SR1.
RETURN
EF12: MOV $8DDAT+2,-(SP) ; 7201 MODEM STATUS SRO(B)...
MOV $BDDAT, -(SP) ;...AND SRO(CA).
TYPE . $CRLF
104403 TYPE .OSROA ,TYPOS ,3tWLZ ; OBSERVED SRO(A)...
104403 TYPE ,0SR0B ,TYPOS ,3tW.Z ;...AND SRO(B).
RETURN
; BITS AND PIECES USED BY THE FORMATTERS.
117 GADDRS: .ASCII /GLOBAL /
104 ADDRS: .ASCIZ /ADDRESS: /
120 EXPD: .ASCIZ /EXP'D: /
122 RECD: .ASCIZ /_ REC'D: /
103 SADR: .ASCIZ /SRC ADDR,DATA: /
124 DADR: .ASCIZ /DST ADOR,DATA: /
124 1EXPD: .ASCIZ /INTERRUPTS EXP'D: /
103 VEXPD: .ASCIZ /VECTOR EXP'D: /
124 BXMTD: .ASCIZ /BYTES XMT'D: /
060 0SRO: .ASCIZ /SRO: /
123 OSR1: .ASCIZ / SR1: /
060 OSROA: .ASCIZ /SRO(A): /
123 0SROB: .ASCIZ / SRO(B): /
SPAC4: .ASCII / /
SPAC2: .ASCII / /
SPACE: .ASCIZ / /
COMMA: .ASCIZ /,./
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ERROR HANDLER ROUTINE

5844
5845
5846
5847
5848
5849
5850
5851
5853
5854
5855

046140
046175

046217
046254

046303
046337
046405
046442

046500
046533
046566
046633
046700
046771
046774
047042

047107
047144

047211
047217
047225
047265
047314
047356

047406
047455
047531

047551
047574
047625

047655
047721
847746

50004
050040
050110
050165

050232
0350257
050311

050326
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112
114

105
123

123

116
123

DCJDM:
STF:

UNXT :
CSRE :

.ASCIZ
.ASCIZ

.ASCIZ
.ASCIZ

.ASCIZ
.ASCIZ
.ASCIZ
.ASC1z

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ

.ASCIZ
.ASCIZ

SERIAL

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ

.ASCIZ
.ASCIZ
.ASCIZ
NECC=
NECM=
.ASCIZ
.ASCIZ
.ASCIZ
SLIS
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ

.ASCIZ
.ASCIZ
.ASCIZ
PITX=

.ASCIZ

BASIC ERROR MESSAGES.

/DCJ11 BASE INSTRUCTION TESTS/
/SELF -TEST FAILURE/

/UNEXPECTED TRAP THRU VECTOR /
/BUS TIME-OUT AT KXCSR /

/BUS TIME-OUT AT LINE CLOCK /

/CLOCK INTERRUPT NOT MASKED AT LEVEL 6/
/CLOCK INTERRUPT NOT RECEIVED/

/CAN’T DISABLE CLOCK INTERRUPT/

/BUS TIME-OUT AT LOCAL DPR /

/0PR _LOCAL WRITE-READ ERROR/

/TIME-QUT (EOP) ON Q-BUS READ AT DPR /

/NON-ZERO DATA RETURNED ON @-BUS READ/

;ggﬁ?AND INTERRUPT (DPRO) DION'T HAPPEN (OR DOESN'T WORK)/
/TIME-QUT (EOP) ON Q-BUS WRITE TO DPR /

/INTERRUPT RECEIVED WITH DPR DISABLED/

/DPRXX INTERRUPT NOT RECEIVED/
/ARBITER WRITE TO DPR (WORD 15) FAILS/

LINE ERROR MESSAGES

/XMIR /

/RCVR /

/INTERRUPT NOT MASKED AT LEVEL 4/
/INTERRUPT NOT RECEIVED/

/REQUEST STILL ACTIVE AFTER "IACK"/
/RECEIVED DATA INCORRECT/

\BUS TIME-OUT AT SYNC/ASYNC (OR I8254) \
/B0OHZ INTERRUPT (8254 TIMER 2) NOT RECEIVED/
/CHAN X (ASYNC) /

NECCM+5

NECCM.8.

/CHAN A (SYNC-DMA) /

/DATA TRANSFER INCOMPLETE/

/<EQF-SDLC> NOT RECEIVED/

; RECEIVED DATA INCORRECT.

\UNEXPECTED EXTERNAL/ERROR INTERRUPT\

/MODEM CONTROL ERROR/<CRLF>

/STATUS INTERRUPT NOT RECEIVED/

/STATUS WRONG WITH <RTS> SEV/

\STATUS WRONG MWITH <TT7108/2> IN CSRA SET\
/STATUS WRONG WITH <TERM-IN-SERV> IN CSRA SET/
/STATUS WRONG WITH ALL CONTROLS CLEAR/

/BUS TIME-OUT AT PIO /
/PI0 RESET STATE INCORRECT/
/P10 TIMER N /

.-3
/NOT RUNNING/
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ERROR HANDLER ROUTINE

5902 050342
5903 050356
5904 050416
5905 050445

5906
5907 050503
5908
5910

116
111
111
120
120

104
047356

105
116
116
111

101

126
124
124
117
117
124

MACRO Y05.02 Thursday

PI04: -ASCIZ
PIOS: .ASCIZ
PI06: .ASCIZ
PORTBA: .ASCIZ
PORTAB: .ASCIZ
PIO07: .ASCIZ
PIOB= SLIS
.EVEN
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/NEVER STOPS/

/INTERRUPT NOT MASKED AT LEVEL 4/
/INTERRUPT NOT RECEIVED/

/P10 PORY B=>A /

/P10 PORT A=>B /

/DATA TRANSFER INCOMPLETE/

; DATA INCORRECT.
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BINARY TO ASCII DECIMAL ENCODER

5911

000177

000053
000177

050720

050720
000177

000055
050634

050720
000207

005200
112710
026615

000060
000002
000002
000001
050552
000060
050552
050552
050714
050716

050720
050726
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.SBTTL BINARY TO ASCII DECIMAL ENCODER

s s R0 AR NR AR R AR R SR AR A A SRS S E SRR AR R A RS A S A AR AR AR AR R R R R AR RSk kRO kG b2

;; CONVERT BINARY TO SIX CHARACTER ASCII DECIMAL STRING.

;; RANGE: -32768. T0O «32767. (SIGNED) OR O TO 65535. (IUNSIGNED).
;; CALL: MOV NUM, RO
i CALL DECIMAL ::; OR SDECIMAL (SIGNED).
ii .ee ;; RO POINTS TO STRII‘G ADDRESS ON RETURN.
DECIMAL : :18\21 #177,-(SP) ;; UNSIGNED, PUSH A NULL.
SDECIMAL: MOV &'+, (SP) ;; SIGNED, PUSH A « SIGN.
75 gOV #177,(PC)- ;: NULL LEAD 0'S.
LZS:
MOV (SP),8$ ;s SET 1ST CHAR (NULL DR ).
MOV RO, (SP) ;; COPY NUMBER TQ THE STACK.
MOV £8% ,R0O ::...AND USE RO FOR THE STRING POINTER.
CcMPB (RO), 2177 i CHECK SIGN BYTE..
BEQ 14 ::...AND BR IF UNSIGNED.
TST (SP) i 1S NUMBER POS ??
B8PL 14 iy YUP,
NEG (SP) ;; NOPE, MAKE ABS VALUE.
MOVB #' -,(RO) P ANO CHANGE THE SIGN TO (-).
14: JSR R5,2¢ H CONVERT BINARY TO ASCII
10000. ;i 1014
1000. ;s 1013
100. is lot2
10. ;: 10t1
1. ;: 1010
TST (SP)+ :: FIX STACK.
MOV #84.RO ii...RETURN POINTER TO CALLER.
RETURN
2%: INC RO ;; POINT TO NEXT DIGIT...
MOVB &#'0,(RO) ::...AND SET IT TO O.
34: cHP 2(sP),(RS)
8LO 44
INCB (RO) ;3 ACCUMULATE THIS DIGIT.
SUB (R5),2(5P)
BR 34
44 : cHP (RS)+,81 ;3 LAST DIGIT ?2?
BEQ 64 ;; ALL DONE IF SO.
TST LZS ;; NO, STILL NULLING 27
BEQ 24 ] LO(P IF NOT.
CMPB (RO),#'0 ;: YES, GOT A 0 27
BNE S¢ ;; BR IF NOT (1ST NZ FOUND).
MOVB LZS,(RO) s; YES, REPLACE IT..
402 P5.. APD SKIP NEXT.
54¢: CLR LZS i iST NON- ZERO, CLEAR LZ SWITCH.
BR 2% :; LOOP FOR 5 DIGITS.
64: RTS RS :; RETURN.
8%: .BLKB 6 i STRIM; BUFFER. .
.WORD O . .PROPERLY TERMINATED.
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5913
5914
5915
5916
5917
5918
5919
5920
5921
5922
5923
5924
5926
5927
5928
5929
5930
5931
5932
5933
5934
5935
5936
5937
5938
5939

050730
050732

050734

050736
050740
050742
050744
050746
050750
050752
050754

050756
050760

050762
050764
050766
050770
050772
050774

177777
177777

000000
000000
000000
000000
000000

;THE FOLL
.MSIZE: .

$HILIM:
LOWLIM:
MAXBLK :

QBE22:
QBE18:

KDJ$ :
J11§:
F114:
T114:
L114:
$PATCH:

OWING ARE ARBIT
WORD O
. WORD

.LSTPG
: .WORD

: .WORD
: .WORD
: .WORD
: .WORD

.WORD
.WORD
.WORD
.WORD

. WORD
.WORD

. WORD
.WORD
.WORD
. WORD
.WORD
.BLKW

0

QOOOOOO0O O

)
(S

NOOOOO

=)
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ER PARAMETERS NEEDED BY THE K2

:; TOTAL MEMORY SIZE (K WORDS).

:; PAGE ADDRESS (PAF) OF LAST 1K PAGE...
ii...0R ZERO IF MMU NOT AVAILABLE.

;3 MMU AVAILABLE FLAG.

;s LAST VIRTUAL ADDRESS IN LAST PAGE...
:3...0R LAST ADDRESS UNDER 28K (IF NO MMU).
;; ADDRESS BUS WIDTH, 16, 18, OR 22.

;UNIT UNDER TEST FOR MULTIPLE UNITS

;IOP ID NUMBER

; 1 - KNOWN GOOD IOP PRESENT

;:NUMBER OF IOPS INDICATED BY ARBITER SNIFF ROUTINE

; LOWEST QBUS ADDRESS THAT SHARED MEMORY CAN START AT
sMAXIMUM NUMBER OF 8KB BLOCKS OF SHARED MEMORY THAT
; CAN RESIDE ON THE QBUS

;ONE INDICATES THAT A 22 BIT QBUS EXERCISER IS
;RESIDENT IN THE SYSTEM AT ADDRESS 170020

;ONE INDICATES THAT AN 18 BIT QBUS EXERCISER IS
;RESIDENT IN THE SYSTEM AT ADDRESS 170000

i\

s\

>NON ZERO IN ONE OF THESE INDICATES ARBITER CPU TYPE

i/
;AREA FOR PATCHES
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BINARY TO ASCII DECIMAL ENCODER

5948 ;

5949 000225 ELOGN= $EN.+1
051034 ELOG: .BLKW

ggSSé 051506 051506 LASTAD: .

ELOGN

: EVERY THING BEFORE THIS IS LOADED INTO THE TARGET K2
5944 ; NOW ALL THE REST IS THE ARBITERS REMOTE LOADER AND VT
; NEED BE COPIED DOWN TO THE SLAVE UNIT.

DEFINE A SPACE FOR THE "ERROR LOG*".

; ERROR LOG (1WORD/ERROR).
; LAST LOAD IMAGE ADDRESS.

NONE OF WHICH




M3

KXJ11-CA FUNCTIONAL TEST

BINARY TO ASCII DECIMAL ENCODER

5954
5955
5956
5957
5958
5959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970

6010

051510
051514
051522
051530
051536

051540

051544
051552
051556

051562

051566
051572
051574
051600
051602
051606

051612

051616

051616
051624

051640

051642
051646
051650
051656
051664
051670
051672
051700
051704
051710
051714
051720

012706
012737
012737
032777
001402

000137

012737
004737
004737

004737

005737
001003
104401
000000
004737
004737

004737

012737
012704
012737
005714
001531

013702
006302
016237
012737

001100
000176
000176
004000
056702
000340
052160
052574
053412
001244
052006
054070
054202

055310

000001
001256
000002

050740
056732
160000
001272

015000
050742
000005

052002
000002
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001140
001142
127402

177776

050740
050742

056730
052002

052002

T PP P T P T Y Ty
; THIS STUFF RUNS FIRST TQ ESTABLISH WHAT TYPE OF ARBITER CPU IS
;PRESENT AND HOW MUCH MEMORY IS AVAILABLE (IMPORTANT FOR SHARED
;:MEMORY TESTS).
;THE FOLLOWING STUFF OVERLAYS THE BUFFER AREA.
;IF THE TEST IS RUN IN THE ARBITER THE FOLLOWING
;STUFF MAY BE OVER WRITTEN
B R e T T e s P T T P T ey Y

$$ARB: MOV #1100,R6 ;SETUP THE STACK
MOV #176,a*SWR ;POINTER TO SOFTWARE SWITCH REGISTER
MOV £176,385UR+2 ;AND DISPLAY REGISTER
BIT #8IT11,35uR :STANDALONE TEST?
BEQ 10¢ ;:NOT DOING STAND ALONE IOP; GO TO
;ARBITER SETUP ROUTINES
JMP REMOTE ;DOING STANDALONE TEST; SKIP OVER THE
;ARBITER STUFF
10%: MoV #340, anP< ;PSW - SET KERNEL MODE
JSR PC,ARBITR ;FIND OUT WHAT TYPE OF ARBITER WE ARE
JSR PC, .SIZE ;FIND QUT HOW MANY KWORDS OF ARBITER
;MEMORY THERE ARE
JSR PC,SNIFFR ;FIND QUT HOW MANY AND WHAT TYPE OF IOPS
;ARE IN THE SYSTEM
gag ;?EVH ;IS THERZ AT LEAST ONE IOP?
axP% ,NORESP ; INFORM OPERATOR THAT NO IOPS WERE FOUND
L
1%: JSR PC,QBEX ;ARE THERE Q BUS EXERCISERS?
JSR PC, SHRMEM ;GET INFORMATION FOR SHARED MEMORY TESTS

;SUCH AS AMOUNT OF EXISTING MEMORY AND THE
;NUMBER OF ADDRESS BITS SUPPORTED
JSR PC,SHOSYS ;NOW SHOW WHAT WHAT IOPS ARE PRESENT
iNOW SYNC UP THE I0P UNIT BEING TESTED WITH THE IOP ID NUMBER WHICH
;IS DETERMINED BY THE SETTING OF THE ID SWITCH ON THE KXJ11 MODWE

$AGAIN: ;COMES HERE THE FIRST TIME THROUGH AND AFTER IT HAS TESTED ALL
; THE IOPS IN THE SYSTEM.

MOV #1,1I0P.UT ;JOP UNDER TEST
MOV #4$DDW2,R4 ;POINT TO FIRST IOP TABLE ENTRY SET UP BY SNIFFR
MOV #2,10P.ID ;FIRST I0P ID NUMBER; O AND 1 ARE STANDALONE
TRYNXT: TST (R4) ;IS THERE AN IOP HERE?
BEQ NXT ;60 TRY THE NEXT POSITION IF NOT.
;YUP
MOV I0P.UT,R2
ASL R2 sMOVE IT LEFT ONE POSITION
MOV SLUADR(R2),S5LU2 ;GET THE CORRECT SLU
MOV #160000,J0PADR ;GET BASE ADDRESS OF I0PS
g[‘: 2?,#‘00“8 ;IS THE IOP ID NUMBER > 7
AJD £15000, IOPADR :YES, SHIFT TO UPPER RANGE
14: MOV I0P.ID,R1 ;GET IOP ID NUMBER
ASH #5,R1 ;SHIFT IT OVER
ADD R1,IOPADR H
BIT #81701,(R4) ;IS I0P IN HIGH RANGE OR LOW RANGE?
BEQ 2% ; 1=LOW 2=HI
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BINARY TO ASCII DECIMAL ENCODER

6011 051722

6018 051742
6019 051746
6020 051754
6021 051760

6025 051764
6026 051770
6027 051774

6029 052000
6030 052002
6031 052004

6033 052006

6035 052032
6036 052036
6037 052042
6038 052046
6039 052052

052737
010437
005737
001011

013746
104401
104401
000137

013700
005060
000137

000000
000000
000000

200

012706
005037
005037
005037
005037
005237
023737
003005
013704
020427
001010
005237
005737
001002
003237
000635
062704
005237
000640

200

s A semas omecomeme TRk
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002000 052002 8IS £2000,I0PADR  ;
052004 2%: HOV R4, POINT :SAVE R4 IN LOCATION POINT
052000 ST FRESH :IS THIS A NEW LORD OF THE DIAGNOSTIC?
BNE 3¢ :BRANCH IF NOT
:ELSE LOAD THE DIAGNOSTIC INTO THE TARGET IOP
050742 ’ MOV 10P.ID,-(SP)
052136 104405 TYPE  ,LDING,TYPDS
001163 TYPE . $CRLF
056702 JMP REMOTE
:IF THE DIAGNOSTIC HAS ALREADY BEEN LOADED INTO ALL IOPS THEN JUST RESTART
052002 1s. MOV I0PADR, RO ;GET ADDRESS OF IOP TO RESUME TESTING
000030 CLR 30(R0) {WRITE TO TPR12 T0 KICK IT OFF
056770 JMP LINK sLINK UP WITH THE IOP SERIAL LINE
FRESH: .WORD O ;ZERO INDICATES THAT ALL IOPS ARE NOT LOADED
IOPADR: .WORD O :HOLD VIRTUAL ADDRESS OF IOP BEING TESTED
POINT: .WORD © :HOLDS DEVICE DESCRIPTOR WORD ADORSS
116 117 NORESP: '235§Z <CRLF>/NO IOPS INSTALLED/
001100 NEXTL1: MOV $1100,SP ;SET UP THE STACK
001166 CLR $MATL ;
001170 CLR $MAIL «2 . CLEAN UP APT MAIL BOX
001172 CLR $MAIL +4 :
001102 CLR $TSTNM :ZERO OUT ~+E TEST NUMBER
050740 INC 10P.UT :I0P UNDER TEST (NOT ID NUMBER)
050740 050746 ggg 5?P.UT.IOPCNT IS IOP UT -~ NUMBER OF IOPS IN SYSTEM?
052004 MOV POINT,R4 :RETRIEVE VALUE OF DEVICE DESCRIPTOR WORD
001310 gag ﬁiiosoou1s : DID WE HIT THE TOP?
052000 24: INC FRESH :INDICATE THAT ITS NOT A NEW LOAD
052000 ga& i?ESH :DON'T LET IT INCREMENT TO ZERO
052000 INC FRESH ;
1%: BR $AGAIN
000002 NXT:  ADD 82 ,R4 ;POINT TO NEXT POSSIBLE IOP
050742 INC 10P.1ID iNEXT I0P ID NUMBER
BR TRYNXT ;
114 117 LDING: .ésgﬁz <CRLF>/LOADING IOP ID# /




s

KXJ11-CA FUNCTIONAL TEST

BINARY TO ASCII DECIMAL ENCODER

6057
6059

052160
052160
052164

6060 052170

052174
052202
052210

052214
052220
052224

052226
052234
052240

052442
052446

032450
052477
052510
052524

104401
013746
013746
012737
012737
013700

042700
022700
001014

052737

012737
104401
022626
012637
012637
000207

015
101
104
101

052450
000004
000006
052250
000340
177750
177417
000020

000015
052477
000001
050762
000006
000004
050762
052446
000010
000012
052422
000340
000005
000004
000003
052556
000001
052510
000001
052534

000001
052524

000001
052545

000012
000010

012
40
103
040
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177746
050762

000010
000012

050764

050770

050766

050772

101
113
112
113

ARBITR: ;ROUTINE TO FIND OUT WHAT XIND OF ARBITER CPU IS IN THE SYSTEM

TYPE  ,ARBTYP
HOV 204, -(SP) :PUSH OLD VECTOR ONTO STACK
HOV 296.-(5P) :
% 33373“ :LOAD NEW HANDLER ADORESS
HOV 8177750, R0 :MOVE MAINTENANCE REGISTER TO RO
:NON-KDJ11 WILL TIMEOUT ON ACCESS TO MAINT. REG
BIC #177417.R0 :CLEAR THE NON-CPU ID BITS
cHP ©20,R0 ::IS THE ARBITER CPU A KDJ11?
BNE 10 IF ITS g& A KDJ BRANCH
BIS 215, 30CCR ; FORCE CACHE MISSES
TYPE  ,KDJ11A
ggv :ééaﬁ(ods ;MOVE A ONE TO KDJ TO INDICATE THE TYPE OF ARBITER
S$: CLR 3KDJS : NOT A KDJ11
P (SP)+,(SP)e :RESTORE STACK
10$: MOV (SP)+ 386 :RESTORE VECTORS
MOV (SP)+,3¢4 H
ggg 57;?<on :IF THE ARBITER CPU IS A KDJ11
M 254 ; THEN SKIP THE REST OF THIS
7%: MOV 3310, -(SP) :SAVE CONTENTS OF VECTOR
P‘DV “12.'(SP) H
MOV #15$,3610 :LOAD IN NEW VECTOR
MOV OPR7.3612 :
MEPT :LST 11 WILL EXECUTE A RESERVED INSTRUCTION TRAP
cHP #J11,R0 ;15 IT A DCJ11 BASED CPU OTHER THAN KDJ11?
BEQ 114 BRANCH IF YES
cHP #T11,R0 IS IT A DCT11 BASED CPU?
B8EQ 24 BRANCH IF YES
cHP #F11,RO IS IT A DCF11 BASED CPU?
BEQ 134 BRANCH IF YES
EEPE éoms ARBITER CPU TYPE UNKNOWN
114: MOV 01,30011% ;
TYPe  ,0éull
BR 204
12¢: MOV 01,30T11% ; INDICATE T11 BASED CPU
TYPE  ,DET11
BR 204 ;
134: MOV u.wu: :INDICATE AN F11 BASED CPU
e g
15$:  ;GOT HERE VIA A RESERVED INSTRUCTION TRAP WHICH INDICATES AN LSI11 CPU
MOV 01,890L11¢$ ;INDICATE AN LSI11 PROCESSOR
TYPE LST11
cHP (SP)+,(SP)e ;RESTORE STACK
208: MOV (SP)+, 8012 :RESTORE VECTORS
MOV (SP)+,a410 ;
25¢:  RTS PC
:MESSAGES
ARBTYP: .ASCIZ <CR><LF>/ARBITER CPU TYPE IS /
KDJ11A: .ASCIZ /A KDJ11A/
DCJ11: .ASCIZ /DCJ11 BASED/
DCF11: .ASCIZ /A KDF11/
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KXJ11-CA FUNCTIONAL TEST
BINARY TO ASCII DECIMAL ENCODER

€114 052524 101 116
6115 052545 101 116
6116 052556 125 116
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040 DCT11: _.ASCIZ /AN SBC11/
040 LSI11: .ASCIZ /AN LSI11/
104 U25g=ﬂ: .ASCIZ /UNDETERMINED/
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KXJ11-CA FUNCTIONAL TEST
16/18/22 BIT MEMORY SIZER

6119

6120

6121

6122

6123

6124

6125

6126

6127 052574
6128 052600
6129 052606
6130 052612
6131 052616
6132 052622
6133 052626
6134

6135 052630
6136 052636
6137 052644
6138 052652
6139 052660
6140 052664
6141 052666
6142 052670
6143

6144 052672
6145 052700
6146 052702
6147 052704
6148 052706
6149 052712
6150 052714
6151 052716
6152 052722
6153 052724

6155 052726

6156 052732
6157 052736

6164 052764
6165 052766

6167 052770

005037
012737
013746
013746
013746
013746
010605

012737
012737
012737
012737

012737
005002
005003
005712

012701
012702
012703
005000
010021
012722
062700
077306
012741
005041
005003

012737

177572
000020
000004
000006
000114
000116
000116
000002
052672

000340
177572

052716

004000

000002

172340
172300
000010

077406
000200
177600

053046
172516
000020

053064
000001
010000
000004
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050736

000114
000116

000004

000004
172516
000004
177572
140004

.SBTTL 16718722 BIT MEMORY SIZER

; s 85855550500 E S AR S ER S SRS SR SSRGS S ES S SR SRS S EEER SRR RS RXSRE RO RS0S4

;s MEMORY SIZER FREELY ADAPTED FROM “.$SIZE™ IN SYSMAC.SML

3.

;s THIS ROUTINE MUST RESIDE WITHIN THE FIRST 24K (0-137776).
;; ALL GENERAL REGISTERS ARE USED BUT NOT SAVED.
;s MEMORY PARITY ERRORS (IF ANY) ARE IGNORED.

.
()

41ZE: CLR

14: MOV

24: TST
34: suUB
LSIZKT:

14: MOV

#116,30114
SRTI,.8116
214,004
2340, 306
MMRO
.SIZKT
#34,304
R2

R3
(R2)

R3

24
#2,R2
R1

.SIZXIT
#KIPARO,R1
#IPDRO,R2
8. ,R3

RO
RO, (R1)+

©77406,(R2)+

#200,R0

R3,1$
2177600, -(R1)
-(R1)

R3

; ;ENSURE THAT MEMORY MANAGEMENT IS OFF1!!
:: ASSUME 16 BIT ADDRESSINC.
:: SAVE BUS-ERROR. ..

::...AND PARITY VECTORS.

:s SAVE STACK POINTER IN RS.

;; IGNORE PARITY ERRORS.

;s SIZE USING "1$* IF KT ISN'T THERE.

:+ FILLER FOR T11.
i+ OTHERWISE, SIZE USING THE KT.

:: NO KT -- SET TRAP CATCHER.
;: FIRST ADDRESS (0).

;: SIZE FROM O UP. ..
i3...IN 1K STEPS...

:3...UNTIL WE TRAP,

;s R2 = LAST VIRTUAL ADODRESS.
;s R1 = O (PAF DOESN'T APPLY).
:: RETURN.

i IST “PAR” ADDRESS. .

i: ...AND IT'S "PDP"..
::...AND THERE ARE 8 OF EACH.
:; 1ST PAGE IS ZERO
is SET PAR'S-O 8K 28K
:: SET POR'S = ex UP, ‘READ/WRITE.
i: SET NEXT PAGE I5AF (+8K), .

i: ...AND LOOP UNTIL ALL LOADED.

i: PART IS THE 1/0 PAGE (PAF).

:: PAR6 WILL DO THE SIZING.

;; R3 WILL COUNT THE K'S.

;3 TRAP 7O 2% IF NO 22 BIT SUPPORT.
i: 22 BITS TED 2?
;; MUST BE, SET 22 BIT MOODE..
.TRAP 10 38 IF 22 BIT ADDRESS IS NXM.
tttttt KT ON sssssssssssssbsssssssssss
i3 SET PAR6 AT START OF 22 BIT LAND..
...AND LOOK FOR WRAP-AROUND.
] HE RE HERE IF IT DION‘'T TRAP..
. .BRANCH IF IT DION'T WRAP-AROUND.




Eld4

6176 053040
6177
6178
6179
6180
6181

053146
053152

053156
053162
053166
053172
053176

053210

053216
053220
053224
053226
053234
053236

053242

1 053353

005037
000401
022626
012737
012704
000406

022626
012737
012704

012737
005011
005737
062711
005203
021104
103771
000401
022626
011100
012711
005037
010001
162701
012702

010137
010237
010337
013746
104401
104405
104401
022737

001003
104401
000411
022737
001003
104401

000402
104401
104401
010506
012637
012637
012637
012637
000207

KXJ1l CA FUNCTIONAL TEST
16718722 BIT MEMORY SIZER

172516
000022
007600
000026
177600

053130

140000
000040

001400
177572

000040
003776

050732
050734
050730
050730
001163
053353
000026
053312
000022
053305
053300
053317

000116
000114

il rcmnse s svosrmo ot .
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050736

050736

000004

050736

050736

070

124
040

5%:
.SIZMEM:

.SIZXIT:

1%:

3$:

ADR16:
ADRlS:

ADRSUP
KWMEM:

MR3
64
(SP)+,(SP)«

. ABUS
#177600,R4

#2¢ 084
(R1)
140000
#go.(Rl)

R
(R1),R4
1¢

#3776 ,R2

R1,.LSTPG
R2,.LSTAD
R3, .MSIZE
."SIZE'-(SP)
» $CRLF

» KWMEM
922., .ABUSW

14
.?DRZZ

2
#18., .ABUSW

(SP)+. 30116
(SP)+,a4114
(SP)+ .86
(SP)+.304

<CRLF>/16 /
<CRLF>/18 /
<CRLF>/22 /

:: WRAP-AROUND -- MUST BE 18 BITS ONLY.

FIX STACK
; SET THE BUS WIDTH - 18.
;s SET SIZER LIMIT = 124K,

;FIX STACK
;s WE HAVE A REAL 22 BIT RDDRESS SPACE.
;3 SET SIZER LIMIT = 2048K.

:: TRAP TO 2% WHEN DONE SIZING.
;s SET PAR6 AT 1ST PAGE (0).

;s SIZE USING PAR6 (+0)..
i:.-.IN 1K STEPS.

+: REACHED LIMIT ?7?
;s LOOP IF NOT.

;FIX THE STACK

;:; DONE, SAVE FINAL PAR6...

::...AND RESET IT TO BANK 6 (24K).

s ohkkkkk KT OFF skkkkkkkkkkkkskrkkhkkhhn
;; RECOVER SIZING RESWLT.

s+ R1 = LAST 1K PAGE (PAF).

;3 R2 = LAST ADDR IN THAT PAGE.

;3 RETURN LAST PAGE (PAF)...
:is...LAST VIRTUAL ADDRESS...

::...AND TOTAL MEMORY SIZE (K).
; ; REPORT MEMORY SIZE

; sMEMORY SIZE MESSAGE

:AFTER ALL THAT, ARE WE SUPPORTING 22 BIT

;: ADDRESSING?

::YES, TYPE MESSAGE INDICATING 22 BIT ADDRESS
; ;HOW ABOUT 18 BIT ADDRESSES?

; ;NOPE, TYPE MESSAGE INDICATING NO 22 BIT
i:...SUPPORT

i RECOVER OUR STACK POINTER...
..AND THE ERROR VECTORS.

;;...AND RETURN.

/BIT ADDRESSES ARE SUPPORTED/
/KW OF ARBITER MEMORY INSTALLED/
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16718722 BIT MEMORY SIZER
6233
25%?—, 053412 SNIFFR: :NOW FIND OUT HOW MANY AND WHAT ADDRESS THE IOPS ARE AT IN THE SYSTEM
6236 053412 105737 001207 TSTB  SS$ENVM ;SHOULD WE SIZE?
6237 053416 100516 BMI 124
6238 053420 013746 000004 MOV 304, (SP) :SAVE VECTOR
6239 053424 013746 000006 MOV 396, -(SP) :
6240 05343¢ 012737 053766 000004 MOV 254,304 :LOAD NXM TRAP HANDLER
6241 053436 012737 000340 000006 MOV 2PR7, 306 :
6242 053444 005037 001244 CLR $DEVM :CLEAR THE DEVICE MAP
6243 053450 012701 000004 MOV 84 ,R1 :LOAD $DEVM WITH VALUE IN Rl
25:; 053454 012703 000006 MOV %.R3 :LOOP CONTROL
6246 :SINCE IOP WITH AN ID OF O OR 1 HAS ITS INTERFACE TO THE QBUS DISABLED
25:; :WE'LL SKIP OVER THOSE POSITIONS IN THE DEVICE DESCRIPTOR WORDS.
6249 053460 012704 001256 MOV #$0DW2,R4 :START OF DEVICE DESCRIPTOR WORDS
6250 ;" IN E TABLE
6251 053464 012737 000001 001412 MOV #1,38TSTLOC ;
6252 053472 012705 160100 MOV #160100,RS :BASE ADDRESS FOR IOP ID& 2 OR OVER.
5‘,5%3 053476 004737 053734 JSR PC,1$
6255 053502 012703 000010 MOV #10,R3
6256 053506 012705 175400 MOV #175400,R5 ;BASE ADDRESS FOR IOP ID OF 8 AND OVER
gggg 053512 004737 053734 JSR PC,1$
6259 053516 005737 050770 ST T11$ ;IS THE ARBITER T11 BASED
6260 053522 001003 BNE 104 : OR
6261 053524 005737 050772 ST L1l : LSI11 BASED?
6262 053530 001415 BEQ 114 :IF NOT THEN SKIP THE NEXT FEW LINES
6263 :"AS IT GETS HAIRY WITH MMU REGISTERS
6264 : IN F11 AND J11 ARBITERS, OCCUPYING
6265 . "THE SAME I/0 ADDRESSES.
6266 053532 012737 000002 001412 103%: MOV 02, 86TSTLOC :
6267 053540 012705 162100 MOV 2162100,RS :BASE ADDRESS OF LOW RANGE IOPS
gggg 053544 004737 053734 JSR PC,1$
6270 053550 012703 000010 MOV #10,R3
6271 053554 012705 177400 MOV #177400,R5 ;BASE ADDRESS FOR IOP ID OF 8 AND OVER
gg;g 053560 004737 053734 JSR PC,1$
6274 053564 012637 000006 114: MOV (SP)+ .96 ;RESTORE VECTORS
6275 053570 012637 000004 MOV (SP)+,304 ;
6276 053574 032737 100000 001244 8IT eBIT15, $DEVM :IS THERE AN IOP ID = 157
6277 053602 001440 BEQ 15$
6278 053604 104401 053776 84: TYPE  ,KGIOPQ
6279 053610 104411 RDCHR
6280 053612 012600 MOV (SP)+ RO :GET CHARACTER
6281 053614 120027 000131 CPB  RO.2'Y ;IS RESPONSE YES?
6282 053620 001411 8EQ 94
6283 053622 120027 000015 CMP8 RO, 915 ;IS RESPONSE THE DEFAULT?
6284 053626 001406 8EQ 94
6285 053630 120027 000116 CMPB  RO,9'N ;IS RESPONSE NO
6286 053634 001423 BEQ 154
6287 053636 104401 001162 TYPE $QUES
6288 053642 000760 BR 8 ASK AGAIN

$ H
6289 053644 052777 010000 125266 9%: BIS #81712,35WR ;SET BIT IN SWR
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KXJ11-CA FUNCTIONAL TEST
16/18/22 BIT MEMORY SIZER

6290 053652

6300 053704

053710
6302 053714

6303 053720

6304 05372¢2

6305 053724
306

6307 053730
6308 053732

6314 053734
6315 053736
6316 053740

6318 053744

053766
053770
6328 053774

6330 053776

6333 054070
6335 054070

6339 054114
6340 054120
6341 054122
6342 054130
6343 054132
6344 054136
5345 054142
6346 054144

000404

032777

001410
042737
005037
012737
013701
012702
005037
006001
103002
005237

077205
000207

005715
000240
013714

050137
062704
006301
062705
077314
000207

005014
012716
000002

200

013746
013746
012737
012737
005737

010000

100000
001310
177717
001244

050746

050746

001412

001244
000002

000040

053750

111

000004
000006
054172
170000
000001

030760
170020

000001

- TRk
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125256

001244
050744

123

000004

050760

050756

IS I0OP ID# 1S TO BE USED AS A
. .KNOWN GOOD DEVICE

:YES. CLEAR IT OUT OF DEVICE MAP

; _AND DEVICE DESCRIPTOR WORD
;INDICATE A KNOWN GOOD IOP IS PRESENT
:LOAD THE FINISHED DEVICE MAP INTO R1
;INIT R2 AS A COUNTER

;:CLEAR THE IOP COUNTER

;ROTATE DEVICE MAP

;BRANCH IF LOW ORDER BIT WAS NOT SET
; INCREMENT IOP COUNTER IF LOW ORDER BIT
i... WAS SET

;LOOP CONTROL

;RETURN TO MAINLINE CODE

; IF TIME-QUT OCCURS THEN NO IOP AT

;... THIS ADDRESS

:DATA IN WORD INDICATES IOP PRESENT
;1=LOW RANGE ADDRESS, 2=HI RANGE ADDRESS
:SET BIT IN DEVICE MAP IN ETABLE

;POINT TO NEXT IOP TABLE ENTRY

;:GET NEXT IOP ADDRESS
:RETURN TO SNIFFR
;ZERO BYTE INDICATES NO IOP AT ADDRESS

:PUT NEW RETURN ADDRESS ON STACK
;RETURN

<CRLF>#IS IOP ID #15 TO BE USED AS A KNOWN GOOD IOP? (Y/N) <Y>#

W e o . - Y Y - T e T S " o - W A M e e W e S e e v M e T AT W e T e T ek e e

§ n o v R > v - R U T W W R A W e Y e e e R e e A e e S n e O T e W e e W R S M0 e W e

;SAVE VECTORS ON THE STACK
'ANTICIPATE TIMEOUT

LOOK FOR _RESPONSE
;V BIT SET INDICATES TIMEQUT
:18 BIT QBUS EXERCISER RESIDENT

;NO 18 BIT Q@BE
:LOOK _FOR RESPONSE
;V BIT SET INDICATES TIMEQUT

BR 7¢
;COMES HERE IN EITHER STANDALONE OR APT MODE
12¢: BIT #B8IT12,35WR
BEGQ 15¢
7%: BIC #BIT1S, $DEVM
CLR $DDU1S
MOV ¢ 1,a8G.10P
15¢: MOV R1
MoV #16. ,R2
CLR JOPCNT
13¢: ROR R1
8cC 144
INC TOPCNT
144: S08 R2,13$
RTS
; SUBROUTINE
;CALLED BY SNIFFR
14: TST (R5)
NOP
MOV a#TSTLOC,(R4)
BIS R1,3#$DEVM
2%: ADD #2 R4
ASL
ADD 040 RS
S08 R3, i
RTS PC
i NXM TRAP HANDLER
Sé: CLR (R4)
MOV #2%,(SP)
RTI
KGIOP@: .ASCIZ
.EVEN
QBEX:
MOV 84,-(SP)
mv il
MOV $204, 304
MOV #PR7, 806
T87 88170000
BvS 104
MOV #1,30QBE18
BR 114
104: CLR S0QBE18
11%: TST 36170020
BVS 15¢
MOV ¢1,94QBE22

;22 BIT QBUS EXERCISER RESIDENT
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16718722 BIT MEMORY SIZER
6347 054152 000402 BR 16% ;
6348 054154 005037 050756 15%: CLR 30QBE22 ;N0 22 BIT QBE
6349 054160 012637 000006 16%: MOV (SP)+, 206 ;RESTORE VECTORS
6350 054164 012637 000004 MOV (SP)- .34 ;
ggg‘% 054170 000207 RTS PC
ggg} ; INTERRUPT HANDLER FOR TIMEOUT ON ACCESS TO Q BUS EXERCISER
6355 054172 052766 000002 000002 20%: BIS #81701,2(SP) ;GOT HERE ON TIMEQUT. SET THE V BIT IN
6356 ; RETURN PSW TO INDICATE TIMEOUT OCCURRED.
gggg 054200 000002 RTI
6359 054202 SHRMEM: FIRST LET'S FIND OUT HOW MUCH SHARED MEMORY SPACE IS AVAILABLE
63690 ;:ON THE Q@ BUS.
6364 054202 022737 000026 050736 cMP #22., .ABUSW ;IS THIS A 22 BIT SYSTEM?
6365 054210 001410 BEQ 10$
6366 054212 022737 000022 050736 cHP #18., .ABUSW ;IS THIS AN 18 BIT SYSTEM?
6367 054220 001410 BEQ 15¢
6368 054222 012737 001600 050750 MOV #1600, $HILIM ;
6369 054230 000407 BR 204
6370 054232 012737 177600 050750 10%: MOV #177600, $HILIM ;
6371 054240 000403 BR 204
6372 054242 012737 007600 050750 15%: MOV #7600, $HILIM ;
6373 054250 013737 050732 050752 20%: MOV a36.LSTPG, 3¢ OWLIM ;MOVE LAST PAGE TO LOWLIMO
6374 054256 062737 000040 050752 ADD 40, 3 OWLIM ;MAKE IT POINT TO FIRST NXM ADDR
6375 054264 032737 000177 050752 BIT #177,30L0WLIM ;CHECK AND MAKE SURE FIRST NXM
6376 ;PAGE IS A 8KB BOUNDRY.
6377 054272 001406 BEQ S¢
gg;g 054274 062737 000200 050752 ADO #200, 3L OWL.IM ;gﬁBNgT TI-EP# MAKE IT THE NEXT HIGHER
6380 054302 042737 000177 050752 8IC #4177, 30LOWLIM ;LOWLIM HOLDS THE FIRST NXM ADDRESS
6381 ;:ON AN 8KB BOUNDARY
6382 054310 023737 050752 050750 S%: cHP L OWLIM, $HILIM ;MAKE SURE WE HAVE ENOUGH ROOM
6383 054316 103405 8LO 64
gggg 054320 005037 050754 CLR MAXBLK ;NongggEKFOR SHARED MEMORY. CLEAR
6386 054324 104401 054475 TYPE NOSH'R
6387 054330 000424 BR 74
6388 054332 013737 050750 050754 64: MOV $HILIM, MAXBLK ;CALCULATE THE AMOUNT OF
6389 054340 163737 050752 050754 SuB SOLOWLIM, MAXBLK ;  Q-BUS MEMORY SPACE USABLE
6390 054346 013701 050754 MOV MAXBLK,R1 ; FOR SHARED MEMORY
6391 054352 005000 CLR RO
6392 054354 071027 000200 DIV #200,R0 ;
6393 054360 010037 0Su754 MOV RO, MAXBLK ;MAXIMUM NUMBER OF QBUS 8KB BLOCKS
6394 ;AVAILABLE FOR SHARED MEMORY.
6395 054364 013746 050754 MOV MAXBLK, -(SP) ;REPORT AMOUNT OF SHARED MEMORY
6396 054370 104401 001163 TYPE $CRLF
6397 054374 104405 TYPDS
6398 054376 104401 054420 TYPE » SHMAMT
6399 054402 012737 054530 000404 74: MOV #ARB404, 32404
6400 054410 012737 000340 000406 MOV 9PR7, 38406
6401 054416 000207 P

RTS C
6402 054420 040 070 113 SHMAMT: .ASCIZ / 8KB BLOCKS OF SHARED MEMORY SPACE AVAILABLE/
6403 054475 200 116 117 NOSHMR: ,ASCIZ <CRLF>/NOC ROOM FOR SHARED MEMORY/
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16/18/22 BIT MEMORY SIZER

6436 054710

6438 054716
6439 054722
6440 054724

012737
000405
013737
005037
005237

013700
013760

013760
012701

077101
000002

055304

052002
000012
055274
050754
050752
1777717
055164
000340
054726
000340
055304
000100

000100
000100
055300
055300
055274

052002
055274

055276
000200
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055302

000026
000030

;THIS ROUTINE IS ENTERED WHEN THE K2 UNDER TEST SIGNALS THE ARBITER
;THAT IT IS READY TO ACCEPT THE DATA NEEDED TO CONFIGURE THE SHARED

;MEMORY .

2%:

34

44
AR.404:

MOV

RTI

FIRST

2%

IOPADR,RO
12(RO) ,MAX. . WT
NBLKS

MAXBLK ,REMBLK
LOWLIM,@BSTRT
#-1,3%#TRAP4AX
#ARB400, 37400
#PR7 , 3402
#ARB374 ,3%374
#PR7,a%376

FIRST
§?4 . ,REMBLK

#64. ,REMBLK
#64 . ,CURBLK
44

REMBLK , CURBLK
REMBLK

NBLKS

IOPADR,RO
NBLKS ,26(R0)

@BSTRT, 30(RO)
#200,R1 ;wsisist

;SEE IF THIS IS THE FIRST TIME THRU

;GET MAXIMUM WRITE VALUE

;INIT NBLKS

; INIT REMAINING BLOCKS

; INIT STARTING ADDRESS OF Q@ BUS NXM

§ SET UP VECTORS

;WHILE REMBLK ARE > 64

;SUBTRACT THE 64 BLOCKS TO BE TESTED
;INIT THE NUMBER OF BLOCKS OF
; QBUS MEMORY TO BE ALLOCATED

; INCREMENT NUMBER OF BLOCKS TO BE
:ALLOCATED

;GET BASE ADDRESS OF IOP BEING TESTED
;LOAD NUMBER OF BLOCKS TO BE SHARED
;INTO K2 TPR11

;LOAD STARTING @ BUS ADDRESS INTO

;K2 TPR12; CAUSE INTERRUPT TO K2
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16718722 BIT MEMORY SIZER

6451 054726
6452

6521 054726
6522 054726
6523 054732
6524 054736
6525 054740
6526 054744
6527 054750
6228 054754

6529

6530 054760
6531 054762
6532 054766
6533 054772
6534 054776
6535 055002
6536 055006
6537 055014

6550 055070

6552 055072
6553 055076

6555 055100
055100
055104

6556 055112

6558 055114
055114
055120

6559 055126

6360 055132

6566
6567 055144
6568 055150
6569

6570 055154
6571 055160

013701
010137
010103
162703
010337
013700
062701

077003
010137
162701
010137
012702
013746
012737
052737
052737
023727
001003

000425

062716
000002

013700
012760
000420

013700
012760
012716
000002

077776
100000
120000
157776

012637
000137

012637
000137

055276
172352

000200
172346
055274
000200

055114

000002

052002
000001

052002
000002
055154

000004
055164

000004
055234
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000004
172516
177572
000001

000004

000010

000010

ARB374:
30%:

314

374%:
318¢:

33¢:

34

35%:

32%:

364

404 :

HRITE THE SHARED MEMORY THAT HAS BEEN ALLOCATED 70 THE QBUS
CHECK THAT THE BOUNDARYS ARE BEING HONORED

HOV
MOV

QBSTR

R1, 84KIPAR5
R1.R3
€200,R3
R3,3#KIPAR3
NBLKS,RO
#200,R1

RO,31$
R1,3+KIPARS
%#200,R1
R1,3#IPARG
#324,R2
SM'-(SP)
#33¢,0¢4

#20, 8w172516
#1 Q#NHR
FIRST #1

IOPADR,RO
#ARBER, 10(RO)
404

JOPADR,RO
SARBER, 10(R0)
€404 ,(SP)

77776

100000
120000
157776

(SP)+, 304
ARB400

(SP)+,a%4
£X400

STARTINB QBUS ADDRESS OF SHARED MEM

;LAST NXM BEFORE SHARED MEMORY

:CALCULATE FIRST NXM AFTER SHARED
i .. .MEMORY

:L00P CONTROL

:LAST SHARED MEMORY BLOCK

:SAVE VECTOR
;ENABLE 22 BIT ADDRESSES
ON MMU

; SHOUWLD TIMEOUT
;HIGH NXM BOUNDARY SHOULD TIMEOUT

: SHOULD NOT TIME OUT

;BUMP RETURN ADDRESS
;SHARED MEMORY OUT OF BOUNDS

jtttt

; SHARED MEMORY TIMED-OUT sttt
:BAIL OUT AFTER ERROR

;LOW BOUNDARY NXM
;HIGH BOUNDARY NXM
;FIRST SHARED MEM
;LAST SHARED MEM

;RESTORE VEC
;BAIL OUT AFTER ERROR
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KXJ11-CA FUNCTIONAL TEST
16/18/22 BIT MEMORY SIZER

6574
6575

055164

055164

055172
055174
055200
055204

055206
055214
055220
055224

055272

055274
055276
055300
055302
055304
055306

Cc23737
001012
005037
005737
001407
062737
000137
000137

013700

055274

055274
055300
020000
054530
054672
052002
000010
177572

000007
172340

000200

002426
055304
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ARBAOO: ;NOW DETERMINE IF ALL BLOCKS HAVE BEEN TESTED. IF NOT THEN
;INITIALIZE THE VALUES NEEDED TO CONTINUE.

055302 cH NBLKS, CURBLK :DID WE TEST ALL THE BLOCKS IN THE
BNE 2% ; CURRENT 256KW SEGMENT?
CLR NBLKS ;CLEAR NUMBER OF BLOCKS TO BE ALLOCATED
IS8T REMBLK ;HAVE ALL BLOCKS BEEN TESTED?
BEQ 25% %ESEES THEN BAIL QUT
055276 ADD £#20000,QBSTRT ; GET NEXT STARTING QBUS ADDRESS
i OF NEXT 64 4KW BLOCKS

JP ARB404 ;00 IT AGAIN

2%: JHP AR.404 H

25¢: MoV IOPADR,RO
CLR 10(R0O) ; SIGNAL K2 THAT TEST IS DONE

€X400: CLR aHMRO MU OFF
CLR RO ;INIT RO
MOV #7,R2 ;SET _UP FOR COUNT
MOV #MCIPARO,R1 ;INIT R1

14: MOV RO, (R1)+ ; INIT KIPARS
ADD #200,R0 ;POINT TO NEXT PAGE
sSo8 R2,1% ;LOOP CONTROL
CLR TRAP4X :
CLR FIRST ;DONE WITH TEST
RTI

NBLKS: .WORD O

QBSTRT: .WORD O

REMBLK: .WORD O

CURBLK: .WORD O

FIRST: .WORD O

MAX.WT: .WORD O
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KXJ11-CA FUNCTIONAL TEST
16718722 BIT MEMORY SIZER

6611
6612
66

055310

055310
055314
055316

055534

055536
055544
055551
035605
055620
055627

055641

105737
100444
012704
012702
012737
012737
012737
004737

012702
012737
004737

022737
001004
104401
104401
022737
001002
104401
000207

005714

043737

104401
013746

055536
055551
000001

055544

000001
001412
001412

055605
050742

055620
055627
055641

000002
050742
000040
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001412
055510
050742

055510

050760

050756

055510
055510

055510

061
062
124
111
123
112

124

SHNSYS :

31$:

33$:
404 :

414:
424 :
1%:

34
224:
30¢:

:NOW SHOW THE SYSTEM IOPS ON THE ARBITER'S CONSOLE

.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ

#6,R2

22000,38TSTLOC

#160100,22¢
#2,I0P.ID
PC,404%
#8.,R2
£175400,224
PC,40$

#1,34QBE18
31

41
IPTSTLOC, 224
424
ITSTLOC,22$

18
I0P.ID,-(SP)

.83
104

,124
8PC)*.-(SP)

<CR><LF>/18 /
<CR><LF>/22 /

;SHOULD WE SIZE?

;POINT TO FIRST IOP TABLE ENTRY
;LOOP CONTROL

;BIT SET FOR HI RANGE
;:BASE ADDRESS OF IOPS
;FIRST IOP ID NUMBER

;LOOP CONTROL
;BASE ADDRESS OF IOPS WITH ID% 8 OR OVER

;IS THERE AN 18 BIT QBE IN THE SYSTEM

;IS THERE A 22 BIT QBE IN THE SYSTEM?

:IF ZERO THEN NO IOP PRESENT
;WHAT IS THE ADDRESS RANGE

:SET HI RANGE FOR PRINT OUT
;SET LO RANGE FOR PRINT 0OUT

; TYPE IOP ID NUMBER
; INDICATE A KXJ11-CA

; TYPE IOP ADDRESS
;ADVANCE TABLE POINTER
;ADD 1 TO IOP ID NUMBER
;POINT NEXT IOP ADDRESS

/BIT QBUS EXERCISER RESIDENT/
<CR><LF>/10P ID& /

/ ISR/
/KXJ11-CA /
/KXT11-CA /

/ AT ADDRESS /

/ 1S PRESENT BUT NOT AVAILABLE/
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KXJ11 CA FUNCTIONAL TEST
16/18/22 BIT MEMORY SIZER

6668
6669
6670
6671
6672
6673
6674
6675
6676
6677
6678
6679
6680
6681
6682
6683
6684
6685
6686
6687
6688
6689
6690
6691
6692
6693
6694
6695
6696
6697
6698
6699

055656
055662
055666
055672
055676
055702
055706
055712
055716
055722
055726
055732
055736
055742

055746
055750
055752

055756
055760
055764
055770
055774
056000
056002
056006

056012
056016
056020
056024
056030

056056
056062

104417
104417
104417
104417
104417
104417
104417
104417
104417
104417
104417
104417
104417
104417

010146
010046
017601

010100
072027
042700

032700
001004
062700
004770
005061
012600
012601
022626
000002
056464

013746
010046
010146
010246
013737
052737
005000
012702

012701
007322
062700
077104

160100
160140
160200
160240
160300

000004

177774
177741
001252
000001

002000
000012

000001
056044

000000
000010

056056

172352

050752
000001

120000
010000
000002
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056150

172352
177572

.EVEN

IOPVO2: IOP$TR,160100
I0OPVO3: IOP$TR,160140
I0OPVO4: IOP$TR, 160200
IOPVOS: IOP$TR, 1560240
IOPVO6: IOP$TR, 160300
I0PVO7: IOP$TR,160340
IOPVO8: IOP$TR, 175400
IOPV09: IOP$TR,175440
I0PV10: IOP$TR, 175500
IOPV11: IOP$TR,175540
I0PV12: IOP$TR,175600
IOPV13: IOP$TR, 175640
I0PV14: IOP$TR,175700
IOPV15: IOP$TR,175740

I0P$4T: MOV R1, (SF) :SAVE GPRS
MOV RO, 157) :
MOV AlsP) R :GET LOW RANGE ADDRESS OF TPRO FROM
: INTERRUPTING IOP.
MOV R1,RO ;
ASH ¢-4,RO :DETERMINE WHICH IOP INTERRUPTED
BIC #+C36,R0 :MASK OFF BITS <4:1>
ADD #$00W0. RO :GET DESCRIPTOR WORD
g'xée ;e;moo "(RO) : IS THE IOP IN THE HIGH RANGE?
BIS 22000,R1 :BOOST IT UP TO HIGH RANGE
14: MOV 12(R1),R0 :GO FIND OUT WHAT IT WANTS TO DO
: FROM THE DATA IN TPRS
BIT #1,RO MAKE SURE ITS NOT 00D
BNE 204 :UH OH, ITS 00D; BAIL OUT
ADD ozss RO RO POINTS TO THE ROUTINE
JSR a(RO)
20¢: CLR 10€R1) ‘INFORM K2 THAT WE ARE DONE
MOV (SP)+.RO :RESTORE REGISTERS
MOV (5P)+.R1
Sr& (SP)«.(SP)+ ;FAKE A RETURN FROM TRAP
254 JWORD  NOTST, WT.LCK, TST.ST, ARBTPR, Q$HIT

;TEST THAT SHARED MEMORY CAN BE ACCESSED FROM THE QBUS USING THE LOCK
; INSTRUCTIONS

WT.LCK: MOV WIPARS, -(SP) :SAVE VALUE IN KIPARS
MOV RO, -(SP) ; SAVE REGISTERS
MOV R1,-(SP)
MOV R2,-(SP)

MOV LOWLIM, 3¥KIPARS ;POINT TO SHARED MEMORY

815 ¢1, 30RO -TURN ON MMU
CLR RO INITIALIZE RO
MOV #120000,R2
s INIT 4K:03L0CK OF SHARED MEMORY WITH PATTERN 000000 TO 007776
1%: WORD 7322 R ; #84TEST WRTLCK INSTRUCTION
ADD #2,R0
So8 R1,1$ ;LOOP CONTROL
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KXJ11-CA FUNCTIONAL TEST
16/18/22 81T MEMORY SIZER

6725 056126
6726 056134
6727 056136
6728 056140
6729 056142
6730 026146
6731
6732
6733
6734
6735
6736
6737
6738
6739
6740
6741
6742
6743
6744
6745
6746
6747
6748
6749
6750
6751
6752
6753
6754
6755
6756
6757
6758
6759
6760
6761
6762
6763
6764
6765
6766
6767
6768
6769
6770
6771

056150
056154
056156
056160
056162
056170
056176
056202

056232
056234

056234
056240
056244
056252

056260
056264
056266
056270

056272

056274
056300
056304

056306

056306
6779 036310
6780 056312
6781 056316

042737
012602
012601
012600
012637
000207

013746
010046
010146
010246
013737
052737
012701
012702

007222

000207

013746
013746
012737
012737

106427
005711
001376
000401
022626
012637

012637
000207

010046

013746

000001

172352

172352

000001

172352

000110
000112
056272
000340

000000

000112
000110
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177572

172352
177572

177572

000110
000112

BI1C #1 ,08MMRO {OFF THE M
MOV (SP)., R2 :

MOV (sP)., :

MOV (sP). RO i

2?; (SP) - 30KIPARS ;:RESTORE KIPARS

;NOW TEST THE TSTSET LOCK INSTRUCTION

TST.ST: MOV IKIPARS, (SP) ; SAVE VALUE IN KIPARS
MOV RO,-(SP) ;SAVE REGISTERS
HOV Rlo—(y)
MOV R2,-(SP)
MOV LOWLIM, 34KIPARS ;POINT TO SHARED MEMORY
BIS &1, RO ;TURN ON MMU
MoV #4096 . ,R1 ;
MOV #120000,R2 :

;WRITE AN INCREMENTING PATTERN TO SHARED MEMORY STARTING
;AT VIRTUAL LOACTION 120000 WHICH IS INITIALIZED WITH THE
;VALUE 120000. THE TSTSET INSTRUCTION WILL READ THE VALUE
;000000 FROM VA 120000. IT WILL THEN OR THE LSB =1 AND
;WRITE IT BACK OUT. THE RESULT WILL BE THAT THE DATA IN
;EACH VIRTUAL ADDRESS - ITSELF .1

4% .WORD 7222 ; %k TEST TSTSET INSTRUCTION
S08B R1.4% ;LOOP_CONTROL
8IC #1,38MMRO ;OFF THE MMU
MOV (SP)+,R2 ;
MOV (SP)+,R1 ;
MOV (SP)+,RO ;
MOV (SP)+ , 34KIPARS ;RESTORE KIPARS
RTS PC
ARBTPR: ;LOOP ON READING TPRO UNTIL IT TURNS TO ZERO. THE LOCAL J11

;WILL ALSO BE ACCESSING THE TPR FILE, MAKING SURE NO NXMS OCCUR

MOV %110, -(SP) ;SAVE VECTOR
MOV a¢112,-(SP)
MOV #24,94110 ;NEW HANDLER
MOV 9340,3¢112
iR1 POINTS TO TPRO OF THE KXJ11 UNDER TEST
MTPS €0 ;LOWER INTERRUPT LEVEL
14: TST (R1) ;IS Rl ZERO YET?
BNE 14
BR 34 ;MUST BE ZEROQ
;COMES HERE ONLY IF KXJ11 UNDER TEST HAS A FAILURE AND INTERRUPTS VIA 110
24 ; cHP (SP)+,(SP)+ ;FIX STACK
;NORMAL EXIT
34 MOV (5P)+,8#112 ;AND VECTORS
MOV (SP)+,a3%110 i
RTS PC
Q$HIT: ;THIS ROUTINE WILL KEEP ON ACCESSING THE SHARED MEMORY CAUSING Q HITS

;:ON THE KXJ11-CA.
MOV

RO.-(SP) ; SAVE REGISTERS

MOV 1 -(SP)
MOV otd, -(SP) :SAVE NXM VECTOR
MOV 306, -(SP) ;
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KXJ11-CA FUNCTIONAL TEST
16/18/22 BIT MEMORY SIZER

6782
6783
6784
6785
6786
6787
6788
6789
6790
6791
6792

056322
056326
056332
056340
056346
056354

362

056404
6793 056406

6794
6795
679
€797
6798
6799
6800
6801
6802
6803
6804
6805
6806
6807
6808
6809
6810
6811
6812
6813

6832

056462
056464
056466
056470

056472
056474

056510
056514

056530

013746
013746
012737
012737
012737
013737
052737
106427
012700

012777
000000

012716
000002
012637
012637
012637
012637
012601
012600
042737
000207

000207
056474
100000
000002

001602
0000

000110
172352
056422
056412
000340
050752
000001
000000

120000
010000

040000

056430
172352
000110

000006
000004

000001

020000
100140

030000
000160
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000110
000004

000006
172352
177572

173362

177572

MOV 80110,-(SP) ;SAVE VECTOR
MOV @OKIPARS, -(SP) ;SAVE KIPARS
MOV 024 ,30110 ;NEW HANDLER
:g¥ 463.3#4 ;NEW NM HANDLER
MOV LOHLIH SOKIPARS ;PUT LOW END OF SHARED MEM IN KIPARS
BIS &1, amo ; TURN ON SHARED MEMORY
MTPS #0 ALLOH INTERRUPTS
14: MOV €120000, RO
MOV $4096. ,R1
S$: INC (RO).» ;READ/MOD/WRITE SHARED MEMORY
gge g%.SS
6%: ;COMES HERE IF SHARED MEMORY TIME-OUT OCCURS. IF THIS HAPPENS
;THE DEVICE UNDER TEST IS HUNG. RESET IT AND LINK UP
MOV #40000,3I0PADR ;RESET THE IOP UNDER TEST
HALT sekxrsxss ERROR HALT stxdkskxkxk
2$: COHES HERE NHEN K2 INTERRUPTS ARBITER AFTER TESTING IS DONE
#3%,(sSP) ;ALTER RETURN ADDRESS
RTI FIX UP STACK AFTER INTERRUPT
34 MOV (SP)+,3IPARS ; RESTORE IT ALL
MOV (SP).,a#110 H
MOV (SP)+,a86 ;RESTORE VECTORS
MOV (SP).,a84 :
MoV (SP). .R1 :
MOV (SP)+,RO :
B8IC #81IT00,a¢MRO ;TURN OFF MMU
RTS PC
NOTST: RTS PC ;
KG$T04: .WORD KG$T06
. WORD <QBMEM!UP>
KG$T05: .WORD 2
KG$TO6: :CHAIN TO TRANSFER FROM SHARED MEMORY TO KNOWN GOOD IOP
<CARA ! CARB ! COP ! MODE >
. WORD 0 : SHARED MEMORY SEGMENT
.WORD 0 s SHARED OFFSET
<K2HEH!UP>. 20000
4096,
<SWRQ'HM> , <CTC! TRWW ! INTLV>
KG$T07: ;CHAIN TO TRANSFER FROM KNOWN GOOD IOP TO SHARED MEMORY

<CARA ! CARB ! COP *MODE >

WORD O :SHARED MEMORY SEGMENT
WORD 0 i

<K2MEM!UP>, 30000

2048

<SWRQ!HM> , <TRWW! INTLVIFLIP>
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KXJ11-CA FUNCTIONAL TEST

Q-BUS INTERRUPT (QIR) SERVICE ROUTINES

6862 056600

6866 056602
6867 056606
6868 056612
6869 056614
6870 056620
6871 056624
6872 056626

6874 056630
6875 056634
6876 056636
6877 056640

6879 056642
6880 056646
6881 056650

6883 056652
6884 056652

6886 056654
6887 056656
6888 056662

056666
6890 056670
6891 056676
6892 056700

012737
012737
000404
052766
000002

013700
005160
000240
012637
012637
012600
000412

020627
101006
000005
000405

020627
101001
000401
000002

010146

001100

056572 000004
000340 000006

000002 000002

052002
000036

000006
000004

001100

001100

056730
000004

000131 000006
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.SBTTL @ BUS INTERRUPT (QIR) SERVICE ROUTINES

HI OFF SBC ;
MOV RO, -(SP) :
mv a“.'(sp) H

MOV #14,304 Pes

MOV #340,306

B8R 44 H
14: BIS #2,2(SP) ;
RTI P

: ACCESS (READ-MOD-WRITE) WORD 15

44: MOV TOPADR,RO ;
24: comM 36(RO) ;
NOP
38 MOV (SP)+,a86 :
MOV (SP)., 364
MOV (SP)s, H
B8R SAYYES :
GREQ1: CvP SP, 61100 ;
BHI OFFSBC :
RESET H
BR SAYYES H
QREQ: CMP SP, 61100 ;
BHI OFF SBC ;
BR SAYYES ;
OFFSBC:
RTI ;
SAYYES: MOV R1, (SP)
MOV SLU2

14; TST8 4(R15

14
MOVB ¢ Y 6(R1)
MOV SPY+.R

(22 223 L2322 P 22 S 2 22 2t il S22 42 PSS 1333322333333 39°F 33

« NOTE: THE Q-BUS INTERRUPT SERVICE ROUTINES HAVE BEEN REVISED TO «

« COMPARE THE STACK POINTER WITH 1100. IF THE STACK PQINTER IS .
*« HIGHER THAN 1100, WE ASSUME APT IS IN THE LOAD PROCESS AND THE =
« ROUTINE WILL SEND A BREAK TO THE IOP BEFORE RETURNING TO THE

» LOADER. TIF APT IS NOT LOADING, THE INTERRUPTS WILL .
« BE SERVICED. JEANELL CUNNINGHAM, 02 MAY 1984. *
T T e oo

THESE ROUTINES ARE EXECUTED IN THE ARBITER PROCESSOR
IN RESPONSE TO ANY OF THREE Q-REQUESTS:

1. (QIRV) -- DO NOTHING, JUST DISMISS.
2. (QIRV1) -- EXECUTE BUS-
3. (QIRV2) -- WRITE LAST WORD IN NON-ARBITER DUAL-PORT-RAM(S).

: IS APT LOADING? (SP GREATER THAN 11007)
; IF SO, DON'T DO THIS

RESET AND DISMISS.

SAVE RO,

; SAVE ERROR VECTOR...

.CHANGE IT...
. .AND SKIP NEXT 2.

"ON BUS-ERROR, SET "v»...

.AND DISMISS.
IN Q-BUS DPR WINDOW.

LAST DPR WORD INDEX.
DPR<15> CPV

RESTORE ERROR VECTOR.

; RESTORE RO.
; SEND 'Y OVER SERIAL LINE AND DISMISS. ;FX8JC

; IS APT LOADING? (SP GREATER THAN 1100?)

: IF SO, SEND BREAK TO IOP.

; BUS-RESET.

; SEND 'Y OVER SERIAL LINE AND DISMISS. ;FX8JC

IS APT LOADING? (SP GREATER THAN 11007)
SEND BREARK I0P.
SEM) 'Y OVER SERIRL LIhE AND DISMISS. ;FX8JC

; DISMISS INTERRUPT.

; SAVE R}, ;FX8JC
POINT TO SECOND SERIAL LINE. ;FX8JC

;: WAIT FOR READY. sFX8JC
+FX8JC

: SEND A 'Y FOR *YES, I DID IT~. $FX8JC
; RESTORE R1. ;FX8JC
;: AND DISMISS INTERRUPT. :FX8JUC
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KXJ11-CA FUNCTIONAL TEST
REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

6895

6896

6897 H

6898

6899 ;

6900 :

6901 ;

6902 H

6903 H

6904 H

6905

6906 001100 UsP=1100

6907

6908

6909 3

6910 056702 72 REMOTE: BR
6911 056704 013700 056730 MOV
6912 056710 043760 056764 000004 8IC
6913 056716 053760 056766 000004 BIS
ggig 056724 BR
6916 056726 177560 SLUl 177560
6917 056730 176500 SLu2: . WORD
6918 056732 SLUADR: .WORD
6919 056734 176500 176500
6920 056736 176510 176510
6921 056740 176520 176520
6922 056742 176530 176530
6923 056744 176540 176540
6924 056746 176550 176550
6925 056750 176560 176560
6926 056752 176570 176570
6927 056754 176600 176600
6928 056756 17661Q 176610
6929 056760 176620 176620
23%2 056762 176630 176630
6932 056764 177400 SPOMSK: 177400
6933 056766 164000 SPDSET: 164000
6934

6935 H

6936 H

6937 ;

6938 :

6939 056770 012706 001100 LINK: MOV
6940 056774 106427 000000 MTPS
6941 057000 004737 057672 1¢: CALL
6942 057004 103015 BCC
6943 057006 120027 000032 CMP8
6944 057012 001003 BNE
6945 057014 004737 057774 CALL
6946 057020 000767 B8R
6947 057022 120027 000100 2%: CMPB
6948 057026 001002 BNE
6949 057030 004737 057646 CALL
6950 057034 004737 057646 34: CALL
6951 057040 004737 057702 43%: CALL

WHEN STACK RUNS AWAY.

176500
0

WHEN ECHOING 00T'S PROMP
IN ORDER TO DISTINGUISH

#UsP , SP
0
SB8CIN
43

RO, #32
24
UPAMB
1¢
RO,.#'d
34
TTYOUT

TTYOUT
TTYIN

we we

" LINC (VIRTUAL TERMINAL) MOOE.

; *«& SET SPEED =
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.SBTTL REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

Pl L LTI Iy
SUBROUTINES TO LINK TO AND CONTROL A TARGET SBC 11 CPU,

; TARGET MACHINE MUST BE CAPABLE OF EXECUTING IT‘S
(MACRO-0DT IN T11) AND MUST HAVE AT LEAST 16KW RAM AT ABSOLUTE 0.

OWN MTCRO-CDY

; SESRRERBERERRERRRRARAERNERRREERARRRREESEREREERAREERRRRERERRAR AR EER RS &R
USP CHANGED FROM BUFRZ2 TO 1100 TO PREVENT TOTAL WIPE-OUT OF PROGRAM
JEANELL CUNNINGHAM, 30 APRIL 1984,

(2333212322213 33332 2322228222823 33203422 3233323233223 33 3233333333323 3}

: ENTRY FROM 200G (AUTO-START WROER XXDP OR APT).

; NOP TO ENABLE SPEED CHANGER.
N ; aae

SPDMSK,4(R0O) ;

SPOSET +4(RO) H

;FX8JC

ss+ IF SPEED PROGRAMMABLE
9600 (OR AS NEEDED).

177560 = CONSOLE.

DEFAULT SLU2
176500 = MXV11l PORT 1..DLV11-U PORT O
176510 = DLV11-J PORT 1

176520 = DLV11-J PORT 2

...175610 = DLV11-E, OR F OR _WHATEVER.

PBR BIT MASK (IF DC319 DLART, U"Z 72).
SET PBR 9600 (IF DC319 DLART, LoE S52).

T, CONVERT @ T
S8C HALT (38) Faon MASTER HALT (a).

RESET STACK POINTER.
LOWER CPU.

; SBC'S MAILBOX COMMAND <tZ> 177
SKIP IF NOT.
..ELSE, UPDATE ARBITERS COPY.

; SBC'S 00T PROMPT 27
; SKIP IF NOT.
. .ELSE, ECHO IT TWICE (8a).
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KXJ11-CA FUNCTIONAL TEST
REMOTE LOADER AND VIRTUAL TERMINAL (V4.C).

6952 057044
6953 057046
6954 057052
6955 057054
6956 037060
6957 057062
6958 057066

103355
120027
001003
004737
000747
004737
000744

000033
057522
057636

5¢:

- W

8CC
CHPB
BNE
CALL
BR

CALL
BR

MACRO Yo5.02 Thursday 03 Apr 86 14:11

1$
RO,#33
5%

BRK

1
SBCouUT
1¢

Page 185

<ESC> 27
SKIP IF NOT. ..
...ELSE, SEND BREAK (SBC HALT).

LOOP FOREVER.
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MACRO
REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

6960

6961

6962

6963 057070
6964 057074
6965 057102
6966 057104
6967 057112
6968 057120
6969 057126

6971 057134
6972 057140
6973 057144
6974 057150
6975 057154
6976 057160

6983 057164
6984 057170
6985 057174
6986 057200
6987 057204
6988 057210
6989 057212
6990 057216
6991 057224
6992 057230

6994 057234

7001 057256

7006 057262
7007 057266

7009 057272

7010 057276
7011 057302

)
7016 057306

106427
027727
001406
012737
012737
012737
012737

012706
104401
004737
004737
004737
004737

012746
012746
012746

012702
004737

004737

000340
121000

002542

043002
000340

001100
060430
057522
057736

060242

077416
060550
000125
000004
057406

000002
000002
057414
057744

057422
057736

060276

001100
060304

000120

057636
057752

057672

000002

000100
000102

000036

000002

Y05.
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: REMOTE LOADER - SET UP THE ARBITER AND GET IN TOUCH WITH THE SBC.

ﬁOAD: MTPS OPR7
cHpe

14: MOV #$TRAP, ¢34

RELOAD: MOV #USP, SP

.
’
-
»
.

; RAISE CPU.
3100,4RTI ; BEVNT DISMISSED ??

BEQ 1$ ; SKIP IF SO.

MOV S0ISMISS, 34100 ; NO SET TO DISMISS. .

MOV #300,3#102 .
ScT TRAP VECTOR
..FOR SYSMAC "TYPE“ CALLS.

; RESET STACK POINTER.
TYPE JMAIT1 i "WAIT.
CALL BRK ; BREAK TO THE SBC...

MoV #340,3%36

CALL WAITOO ;...AND WAIT FOR HIS a.
CALL SETPSW ; RAISE PSW.
CALL SETREGS ; SET MMU AND MAP-RAM OFF.

; 0K, LOAD AND START THE IMAGE LOADER VIA SBC'S ODT.

LOAD SEQUENCE REQUIRES 21. CHARS PER WORD TRANSFERRED.
_ADDR_/_DATA_<SP>_DATA_<LF>

: WHICH YIELDS AN EFFECTIVE LOAD RATE OF 45. WORDS/SEC AT 9600 BAUD.

MOV #$LSTRT, -(SP)

MOV #$LOAD, -(SP)

MOV ¢$LSIZE, -(SP)

MOV 4(SP),R2
OPNADR

PUSH TARGET LOCAL STARTING ADDRESS...
. .LOADER SOURCE ADDRESS...

. .AND WORD COUNT.

TARGET ADDRESS => R2.

gSLL % XMIT ADDRESS<SLASH>,
1¢: MOV 32(SP).R2 NEXT DATA WORD => R2.

. .AND BUMP POINTER.

ADD #2,2(SP) .
XMIT DATAc<LF>,

CALL DATALF

Be ws ®¢ we @s s @

2%: CALL WAIT40 WAIT FOR <SP> AFTER EACH...
...ADDRESS IS OPENED IN THE SBC.
DEC (sP) BUHP WORD COUNT.
8PL .AND LOOP ‘TIL ALL WORDS GONE.

(ot = or o

; TERMINATE DATA SEQ WITH <CR>...
;...AND WAIT FOR ODT READY,

cHP (SP)+,(SP)e ; OK, DISCARD WC AND SRC POINTER.

MOV (SP)+,R2 ; POP _TARGET LOCAL START ADDR => R2...

CALL SETPC i...SET HIS PC = (R2)...
L e e L L
THESE TWO LINES ADDED TO INSURE VALID STACK POINTER IN SBC BEFORE SENDING
PROCEED COMMAND. JEANELL CUNNINGHAM, 7-JUN-84

)
B
r
o
=312
(=1
p
8

MOV #USP,R2 ; PUT USP INTO R2 TO SEND TO SBC
CALL SETSP i SET SBC SP TO (R2)
e P e T T T P
MoV ¢'P,RO ;...AND XMIT THE P(ROCEED) COMMAND.
CALL SBCOUT
CALL WAITP ; WAIT FOR P(ROCEED) ECHO.

NOW, THE TARGET MACHINE IS EXECUTING THE IMAGE LOADER.
IF KXT, HE'LL TRY A DMA LOAD FIRST.

$: CALL SBCIN ; WAIT FOR SOMETHING TO HAPPEN.
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KXJ11-CA FUNCTIONAL TEST
REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

7017
7018
7019
7020
7021
7022
7023
7024
7025
7026
7027
7028
7029
7030
7031
7032
7033
7034
7035
7036
7037
7038
7039
7040
7041
7042
7043
7044
7045
7046
7047
7048
1049
7050
7051
7052
7053
7054

057312
057314
057320
057322
057326
057330
057332

057334
057336

057374

057376
057402

057406
057412
057414
057420
057422
057426
057432
057436
057440
057444
057446
057450
057452
057454
057460
057462
057466
057472
057474
057476
057500
057504
0573510
057512
057514
057520

103375
120027
001426
120027
001402
000000
000700
005003
005002
112200
004737
005203
032703
001002
104401
020227
101764
004737
103375

104401
000137

012746

000033
000034

057636
003777

060444
051507

057672

060450
056770

000057
000012
000015
000006
000001

000003

000060

057636
057672

060526
057134

057636

44:
S$:

6%:
74:

8¢:

we me @r W wr wa

OPNADR:

DATALF:

DATACR:

1¢:

2%:

34

44

: SUBROUTINE TO SEND "BREAK" TO

SUBROUTINE

8L0OS
CALL
8CC

TYPE
JMP

MACRO Y05.02 Thursday 03-Apr 86 14:1!

34
RO, 33
8¢
RO,.#34
43
RELOAD
R3

R2
(R2)+,RO
secout

R3
¢3777,R3
6$

. KMARK
gZ.GLASTA001

$
SB8CIN
7%

,LOADED
LINK

Page 187

IF «<33> DMA LOAD WAS SUCCESSFWL...

...SAY SO AND GET QUT

IF <34> DMA FAILED OR NOT SUPPORTED..

...START A SERIAL LOAD.

W-T F 10

INIT 1KW MARKER. ..

...AND ADDRESS POINTER.

XFER A BYTE.
BUMP WORD COUNT.
1KW DONE ??

SKIP IF NOT.
ELSE, MARK IT.

; LOOP 'TIL DONE

WAIT FOR DONE ACKNOWLEDGE <34>.

“SBC LOADED"
ENTER LINK MODE.

TO TRANSMIT ASCII ADDRESS AND/OR DATA FROM R2.

XMIT ADDR<SLASH> TO OPEN ADDRESS FOR INPUT.
XMIT DATA<LF> TO STORE DATA, AND OPEN NEXT ADORESS.
XMIT DATA<CR> TO CLOSE WORD AND TERMINATE DATA SEQUENCE.

MOV
402
MOV
MOV
MOV
402
MOV

#'/,-(SP)
#12,-(SP)
#15, -(SP)
%6 ,R3
#1,R4
#3,R4

R1

R2

SBCIN
3¢
RO,R1
44

, EKOERR
RELOAD

R3,14
(SP)+,RO
SBCouUT

- ®s @ we

.
*

TEggINATE WITH SLASH...
.. .LINE FEED...

.OR,..

.. .RETURN.

IN ANY CASE, XMIT 6 DIGITS...
...THE MSD BEING JUST 1 BIT...
...AND 3 BITS EACH FOR THE REST..
ASSEMBLE IN R1.

PATATE DTGIT TO R1<2:0>...
...MAKE ASCII.

XMIT NEXT CHAR.

ECHO CORRECT 7?

BR IF SO.
ELSE, "ASCII ECHO ERROR”...
..AND RETRY.

XMIT TERMINATOR.

AND RETURN.

THE SBC.
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REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).
7074 F
7075 057522 010546 BRK : MOV RS,-(SP) :SAVE OLD RS VALUE ON STACK {HEBOB
7076 057524 013705 056730 MOV SLU2,RS
7077 057530 11€500 000002 MOVB 2(R5).RO ; DUMMY READ (CLEAR RECEIVER). JFX9JC
7078 057534 052765 000001 000004 8IS #1,4(R5) ; SET "BREAK
7079 057542 112765 000060 000006 MOVB 2'0,6(RS) ; TRANSMIT THO CHARACTERS FOR TIMING. ;FX8JC
7080 057550 105765 000004 11%: 1578 4(RS) ; WAIT FOR READY. {FX8JC
7081 057554 100375 8PL 11% ; IFX8JC
7082 057556 112765 000060 000006 MOVB #'0,6(RS) ; SEND SECOND. {FX8JC
7083 057564 105765 000004 224 TST8 4(RS) ; WAIT FOR READY. :FX8JC
7084 057570 100375 BPL 224 ; JFX8JC
7085 057572 005001 CLR R1 ; HAIT VALUE JFXC
7086 057574 105715 1% TST8 (RS) ;
7087 057576 100412 BMI 3$ ; > ..AND WAIT FOR A RESPONSE.
7088 057600 077103 S0B R1,1% :
7097 057602 104401 060514 TYPE , HUNG ; NO LUCK, TELL THE MAN !!
7098 057606 026627 000002 057070 cMP 2(SP),#LOAD ; CALLED FROM LOAD 27
7099 057614 103403 BLO 34 ; JUST RETURN IF NOT...
7100 057616 012766 057134 000002 MOV #RELOAD,2(SP)  ;...ELSE, RETRY.
7101 057624 042765 000001 000004 3$: 8IC #1,4(R5) : 'ENSURE "BREAK" IS OFF.
7102 057632 012605 MOV (SP)+,RS ;RESTORE RS ; HEB08
;igz 057634 000207 RETURN
3182 ; CHARACTER OUTPUT TO TARGET SBC OR TTY:.
7107 057636 010546 SBCOUT: MOV RS,-(SP) ;SAVE OLD R5 VALUE ;HEBO8
7108 057640 013705 056730 MOV sLU2 RS
7109 057644 000403 BR TTYZ
7110 057646 010546 TTYOUT: MOV RS,-(SP) ;SAVE OLD RS VALUE ;HE808
7111 057650 013705 056726 MOV SLU1,RS
7112 057654 105765 000004 TTYZ: 1ST8 4(RS)
7113 057660 100375 8PL TTYZ
7114 057662 110065 000006 MOVB RO,6(RS) ; OUTPUT FROM RO...
7115 057666 012605 MOV (SP)+,RS ;...RESTORE RS... ;HE808
;iig 057670 000207 RETURN :...AND RETURN.
;iig : CHARACTER INPUT FROM TARGET SBC OR KBD:.
7120 057672 010546 SBCIN: MOV RS, -(SP) ;SAVE OLD RS ON STACK ;HEBO8
7121 057674 013705 056730 MOV SLU2,RS
7122 057700 000403 BR TTYX
7123 057702 010546 TTYIN: MOV RS,-(SP) ;HEBOS8
7124 057704 013705 056726 MOV SLU1 RS
7125 057710 10571S TTYX: TST8B (RS)
7126 057712 100007 BPL 1% ; NO CHAR (“C" IS CLEAR).
7127 057714 105715 7578 (R5) : TEST IT AGAIN IN CASE IT SET ON BREAK.;FXBJC
7128 057716 100005 8PL 14 : YES ... WAS SET ON A BREAK, so RETURN . ;FXBJC
7129 057720 116500 000002 MOVB 2(R5),R0 : VALID CHAR SO INPUT TO RO..
7130 057724 042700 177600 8IC #tC177,R0 ;...STRIP
7131 057730 000261 SEC ;...5ET *C”...
7132 057732 012605 14: MOV (SP)+,RS ;RESTORE STACK ;HEB08
%332 057734 000207 RETURN ;...AND RETURN.
;igg : SUBROUTINES TO WAIT FOR SPECIFIC RESPONSE FROM SBC. 4
7137 057736 012746 000100 WAITOO: MOV #'83,-(SP) ; WAIT FOR ODT PROMPT <100>.
7138 057742 000402 402
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REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

7139 057744
714C 057750
7141 057752
7142 057756
7143 057762
7144 057764
7145 057766
7146 05777¢
7147 057772
7148

7149

150

7151

7152

7153

7154

7155 057774
7156 057776
7157 060002
7158 060006
7159 060010
7160 060016
7161 060022
7162 060026
7163 060032
7164 060034
7165 060036
7166 060040
7167 060042
7168 060044
7169 060050
7170 060052
7171 060056
7172 060060
7173

7174 060062
7175 060066
7176 060070
7177 060074
7178 060100
7179 060104
7180 060106
7181 060112

7189 060150
7190 060154
7191 060156
7192 060160
7193 060164
7194 060166
7195 060172

012746
000402

010546
013705
105765
100372
112765
012700
012701
005037
005002
105715
100402
077203
000451
016502
100002
005237
110220
077114

005737
001037
012701
012704
005037
112403
042703
060337
106337
005537
077112

000040

000120
057672

056730
000004

000032
060214
000021
060240

000002
060240

060240

000020
060214
060236

177400
060236
060236
060236

060236
060214
001166
000010
000006

000025
060240

e Ay UMD Y MV el s AR & e
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060234

WAIT40: MOV
402
WAITP: MOV
1%: CALL
B8CC
CHPB
BNE
2: 15T
RETURN

34

4%

5%:

6%:

8s$:

“Ot'(sp) H

WAIT FOR SPACE CHAR <040>.

&'P,-(SP) ; WAIT FOR P(ROCEED) ECHO <120>.

SBCIN
1%
R?.(SP)

1
(SP)«

SUBROUTINE TO UPDATE ARBITERS COPY OF THE APT MAILBOX.
CALLED IN LINK MODE IF/WHEN <tZ> IS RECEIVED FROM SBC.

UPAMB REVISED FOR KXTFX9 TO INCORPORATED CHECKSUMS.

MOV

R5,-(SP) ; SAVE R5
SLUZ2,R5 ;
4(R5) ; TELL SBC WE'RE READY BY ...
UPAMB i ... ECHOING <t2>.
#32,6(R5) ;
*TMPMAI,RO ; POINT TO SCRATCH MAILBOX
#17. ,R1 ; SET BYTE COUNT.
UPERR ; AND CLEAR ERROR FLAG.
R2 ; KEEP-ALIVE TIMER.
g?S) ; WAIT FOR A BYTE ...
R2,2$ : ... WITHIN REASON, OF COURSE ...
7% i ... TIMED QUT ... SEND NACK.
2(R5),R2 ; GET BUFFER CONTENTS AND FLAGS.
4% ; BRANCH IF NO ERROR.
UPERR ; SET ERROR FLAG.
R2,(RO)+ ; STUFF TEMPORARY MAILBOX...
Ri,14 ; ... AND CONTINUE UNTIL DONE.
ERROR AND COMPUTE THE CHECKSUM.
UPERR ; WAS THERE A RECEIVER ERROR?
7% i YES, SEND NACK.
¢16.,R1 ; BYTE COUNT IN RS.
ATHMPMAI R4 ; STARTING ADDRES IN R4.
ARBSUM ; CLEAR ACCUMULATOR FOR CHECKSUM.
(R4)+,R3 ; GET A BYTE IN R3.
¢1C377,R3 ; STRIP OFF HIGH BYTE.
R3, ARBSUM ; OPERATE ON THE BYTE.
ARBSUM i
ARBSUM :
R1,54¢ ; LOOP UNTIL DONE.
ARBSUM,RCOSUM  ; DOES IT CHECK?
74 ; NO, SEND NACK.
#TMPMAI, RO ; YES, UPDATE REAL MAILBOX ...
S4MAIL ,R1 i
#8.,R2 i ... 8. WORDS...
(RO)+,(R1)» ;
2,64 i
GQCK.RO ; AND SEND ACK.
#NACK, RO ; SEND NACK.
UPERR ; CLEAR ERROR FLAG BEFORE LEAVING.
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MACRO
REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).

7196 060176
7197 060202
7198 060204
7199 060210
7200 060212

7211 060242
7212 060246
7213 060250
7214 060254
7215 060260
7216 060262

060264
7218 060270
7219 060274
7220 060276
7221 060302
7222 060304

7226 060310
7227 060312
7228 060314
7229 060316
7230 060322
7231 060326
7232 060330
7233 060332
7234 060334
7235 060340
7236 060344
7237 060350
7238 060354
7239 060356
7240 060362
7241 060366

1249 060414
7250 060420
1251 060424
1252

105765
100375
110065
012605
000207

000000
000000
000000

012701
5002

012701

112103
001414
110300
004737
004737
103375
120003

000004
000006

060370
060310
060402
060414
000340
060420

060424

057636
057672

060526
057134
057672
000040

057422
057736
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94 &5{3 3($RS) ; WAIT FOR TRANSMIT READY.

MOVB RO,6(R5) : SEND Acx OR NACK

MOV (SP)+,RS ;RESTORE RS

RETURN : AND RETURN TO LINK ROUTINE.
TMPMAT : .BLKu 8 ; SCRATCH PAD MAILBOX.
RCDSUM: 0 ; LOW BYTE IS RECEIVED CHECKSWM.
ARBSUM : UORD 0 ; ACCUMULATOR FOR COMPUTING CHECKSUM.
UPERR: .WORD O ; ERROR FLAG FOR OVERRUNS.

: SUBROUTINES TO SET MMU, MAP-RAM, PSW, AND PC
. IN PREPARATION FOR LOADING/STARTING THE SBC.

.ENABL LSB
SETREGS: MOV #0MM,R1 s MU, ..

CLR R2 ;...DISABLED.

CALL 14

MOV #0KX,R1 ; PRIMARY CSR...

gkR g% ;...DISABLED (MAP-RAM OFF).
SETPSW: MOV #0PS ,R1 : PSW. ..

ggv §§40.R2 i...PRI 7.
SETPC: ggv i?PC.Rl ; PC (SET IN R2 BY CALLER).

SETSP: MOV #0SP,R1 ; SP (SET IN R2 BY CALLER)

sRkkkEkk Rk kxk kb kg kh bk kkkkkkkkkkkhhkkkkkk kb hkkk

: INSURE THAT “0DT” ECHOES THE CHARACTERS CORRECTLY. sFX8JC
13 MOVB (R1)+,R3 : SAVE BYTE IN R3 FOR COMPARE..
BEQ 34 ; IF ZERO, STRING IS DONE.
MOV R3,R0 ; BYTE 7O RO FOR THE CALL.
CALL SBCOUT ;
24: CALL SBCIN ;
8CC 2% H
CHPB RO,R3 ; ECHO CORRECT?
B8EQ 14 : YES, CONTINUE .
TYPE ,EKOERR : ELSE "ASCII ECHO ERROR” ..
JP RELOAD P ... AND GO TRY IT ALL AGAIN.
34 CALL SBCIN : OTHERWISE, WAIT FOR <SP> ...
CcMPB RO, 440 ;
BNE 34 :
CALL DATACR : ... AND SET VALUE FROM R2.
44: CALL WAITOO : HAIT FOR &.
RETURN ; . AND RETURN.
.DSABL LS8
; TEXT FOR MANTPULATING REGISTERS UNDER "0DT",
OMM: JASCIZ '77777572/' ; OPEN MMU SRO F/J.
oKX : .ASCIZ '77777530/' : OPEN K2CSRD Fr7J.
0PS: ASCIZ 'RS/! ; OPEN PSM.
OPC: .ASCIZ 'R7/’ ; OPEN PC.
OSP: .ASCIZ 'R6/' ; OPEN SP.

;FX9.C
;FX9J4C
{FX9JC

+FX9.C

;FX9JC

-FX9JC

+FX9JC
;FX9JC

;FX8JC
;FX8JC
;FX8JC
;FX8JC
{FX8JC
;FX8JC

*

T L e T T T T e P AR R RS AR 2 2 2SS 2222 22 22l St Ll
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REMOTE LOADER AND VIRTUAL TERMINAL (v4.0).

7253
1254
7255
7256 060430
7257 060444
7258 060450
7259 060466
7260 060514
7261 060526
7262

015
113

111
101

012

117
123

120
103
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; DIRECTIONS AND STATUS TEXT.

.ASCIZ

<CR><LF>’' WAIT...'

IK.J<7)

f..I0P LOADED' <7><CRLF>

<CRLF>' USE <ESC> TO HALT‘<CRLF>
'JOP HUNG' <CRLF>

*ASCII ECHO ERROR' <CRLF>
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REMOTE LOADER AND VIRTUAL TERMINAL (V4.0).
7264 '“““‘tl“‘t“t‘ttt‘“tt‘t“t‘tttt“tttttttttt.‘t‘ttt‘t“t“‘“‘t.i.“
7265 ; IMAGE LOADER FOR THE TARGET SBC.
7266 ; THE ASCII (0ODT) LOADER STUFFS THIS ROUTINE INTO TPE S8C
:/,Zgg ; AT THE TOP OF 16K, AND STARTS IT RUNNING AT PRI 7
2 ;
;2?(9) .DSABL AMA ;: MAKE IT RELATIVE PIC.
4 :
7271 060550 010706 $LOAD: MOV PC,SP
7272 060552 005746 ST -(5P) ; SET A STACK...
7273 060554 (i MOV SP,RO
7274 060556 005040 14 CLR -(RO) ;...AND CLEAR FROM HERE DOWN.
7275 060560 005700 TST RO
7276 060562 001375 BNE 14
7277
7278 ;
;517;3 ; DMA LOADER.
7281 060564 012700 000144 $DLOAD MOV #4SLOAD-.-6,R0 ; \
7282 060570 060700 ADD PC,RO : > SET A TRAP CATCHER...
7283 060572 010037 000004 MOV RO, a#4 ; / ...IN CASE CHIP IS DEAD.
7284 060576 012737 000340 000006 MOV HPR7 , 946
7285 060604 032737 000340 177524 8IT #340, 3¢K2CSRC ;IS TOP IN STANDALONE ?
7286 060612 001451 BEQ $SLOAD i....THEN JUST DO SERTAL LOAD
7287 060614 005037 174454 CLR 3#CMDR ; CHIP RESET.
7288 060620 012737 000115 174470 MOV #115 FMHMR ; SET MASTER MODE...
7289 060626 012737 000074 174454 MOV 840! 1, 34CMOR :...CLEAR IE‘S...
7290 060634 005037 174446 CLR a#CHALH
7291 060640 012700 000050 MOV #24-.-6,R0 i \
7292 060644 060700 ADD PC,RO : > SET CHAIN ADDRESS.
7293 060646 010037 174442 MOV RO, 3#CHALL ;
7294 060652 012737 000240 174454 MOV #240,39CMDR ; START 'EM UP. .
7295 060660 032737 020000 174456 1%: 8IT $IP ,94STAT1 :...AND WAIT FOR DONE
7296 060666 001774 BEQ 14
7297 060670 013700 174456 MOV 98STAT1,RO ; SAVE STATUS...
7298 060674 005037 174454 CLR 3CMOR ;...AND RESET CHIP.
7299 060700 032700 000001 BIT #TC,RO ; TERMINAL COUNT ?2?
7300 060704 001414 BEQ $SLOAD ; NO, DMA FAILED.
7301 060706 112737 000033 177566 MOV 833,89¢177566 ; YES, SEND DMA DONE «t[>...
]’ggg 060714 000431 BR $START :...AND THAT'S ALL THERE IS TO IT !!
7304 060716 001602 2%: 1602 ; CHAIN LOAD ARA, ARB, HC AND CH MODE...
7305 060720 100000 000000 100000, O ;...SRC -- Q-BUS ZERO..
7306 060724 000000 000000 0,0 ;...DST -- LOCAL ZERO..
7307 060730 024644 <LASTAD+2>/2 ;...RANGE -- O-LASTAD.,
7308 060732 000030 001340 30, 1340 :...AND START (SOFT- REQ).
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7341

061016
061020

061022
071022

005000
113701
112737
105737
100375
113720
020027
101770
112737

005000
077001
013737
012707
000000
000776

000125

077526
077416

000001

177562
177560

177562
051507

000034

000206
000200
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177566

177566

000202

SERIAL (BYTE) LOADER.
EFFECTIVE LOAD RATE IS 480. WORDS/SEC AT 9600 BAUD.

SLOAD: CLR RO ; SERIAL LOAD FROM O TO LASTAD.
HMOVB a%177562,R1 ; DUMMY READ

Whus v W W we

HMOVB £34,2¢177566 SEND READY MARK <t\>.,
1s%: ;g{ﬂ ??177560 NOW, WAIT FOR...
MOVB 3#177562,(RO)+ ;...AND STORE EACH BYTE...
cHp RO, # ASTAD+1
BLOS 1 i... ' TIL DONE.
MOVB #34,30177566 ; SEND DONE MARK <t\>,
; NOW ONE WAY OR T'OTHER, THAT SUCKER'S LOADED.
; DELAY A SKOSH AND START IT RUNNING.
$START: CLR RO
SOB RO, . ; DELAY.
MOV aw206, 39202 ; DELETE “REMOTE” START ADDRESS.
MOV #200,PC i START . ..
1¢: HALT i- .. 0R HALT
BR 14
.EVEN
$LSIZE= <, -$LOAD>/2 ; IMAGE LOADER SIZE (IN WORDS)...
$LSTRT= 100000-<.,-$LOAD> ;...AND LOCAL STARTING ADDRESS.
$LSTRT= $LSTRT-110 ; *+%x LOWER TO CLEAR T'S ODT STACK #x#

sRkkkkkkkkkkkkkkok ko kkkkkk ko kkkkkkkkkkhkkhkhkkkkkkkkkkkkkkkkkkkkkkkk

BUFR1: .BLKW 2048.
BgﬁgZ. .BLKW  2048.

;FX8JC
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KXJil CA FUNCTIONAL TEST
Symbol table

ABASE =
ABORT
ACOW1
ACDW2
ACK

ACKEN =
ACPUOP =

AD =
ADDRS

ADDWO =
ADDW1 =
ADDW10~=
ADDW11=
ADDW12=
ADDW13=
ADOW14~
ADOW15=
ADOW2 =
ADOW3 =
ADDW4 =
ADOWS5 =

ADDWA
ADOW7
ADDW8
ADDW9 =
RDEVCT=
RDEVM =
ADRBIT
ADRSUP
ADR16
ADR18
ADR22
AD1621
AENV =
AENVM =
AFATAL =
AGAIN
Al
R1.8Q =
ALLCTR
AMADR] =
AMADRQ=
AMADR3=
AMADR4 =
AMAMS ) =
AMAMS 2w
AMAMS 3~
AMAMS4 =
AMSGAD=
AMSGLG=
AMSGTY=
AMTYP) =
AMTYP2=
AMTYPY=
AMTYP4 =
RQ.BI =
APASS =

000000
002506
000000
000000
000006
020000
000000

APRIOR=
APTCSU=
APTENV=
APTSIZ=
APTSPQ=
ARBDIS
ARBER =
ARBITR
ARBLMG

[ec]
-
8
L2 I IO B IR BNE BN DR B B B B B BN ]
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BIT13 = 020000
BIT14 = 040000
8IT15 = 100000
8IT2 = 000004
8IT3 = 000010
B8IT4 = 000020
8ITS = 000040
8116 = 000100
BIT7 = 000200
BIT8 =

8IT9 = 001000
BLKER 032740

81 = 00004

B2 = 000100
B4 = 000140
CA = 004000
CANT 012436

2
3
=3
;

%00000
CREKSU 010514
CHKSUM 044310
CHNQ10 015014
CHX  =%¥000005

CH2STA
CIE =
CXBYTE
CKSUM
CKSWR
CKTBL
CLIEL
CLIE2
CLIP1
CLIP2
LK1

CLK2

CLK3

CLK4

O
-
X
w
[ I I B BN B B ]




KXJ1l CA FUNCTIONAL TEST

BL6
Symbol table
D200 037562
050 037566
EF1 045206
EF10 045556
EF11 045610
EF12 045€46
EF2 045210
EF3 045244
EF4 045326
EFS 045360
EF6 045360
EF? 045442
EF8 045466
EF9 045520
€M1 044764
EH2 044774
EH3 045006
EKOERR 060526
ELOG 051034
ELOGN = 000225
EMADR 044746
EMPRE 044742
EMTVEC= 000030
ENDIRQ 031174
ENOLMG 037160
ENDPIO 026046
ENDRAM 011232
ENOSHM 033056
ENDSLU 012504
EQP =
EOPER 020661
EOPTBL 014654
ERHAN 044630
ERRCNT 001370
ERROR = 104000
ERRVEC= 000004
ERXIT 044760
ESADR 044752
ESUMRY 045016
ESUM1 045152
EXPD 045725
EXPDAT 001360
EXTMEM=
EX400 055234
FALCON 000140
FATALB 010626
FATALR 010704
FATALW 010634
FATAL1 010640
FIN22 017106
FIRST 055304
FLAG 001366
FLIP = 000020
FLTO 037612
FLT1 037602
FLT10 037600
FRESH 052000

F11 =
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000003
050766
045704
037536
037540
045256
021014

IRQ7 = 000020

023742
031142
031126
031134
023754
001000
023716

000004
024024

KIPDR4 =
KIPDRS5=
KIPDRG=
KIPDR7=
KMARK

KWMEM

KXINIT
K2CSRA=
K2CSR8=
K2CSRC=
K2CSRD=
K2CSRE=
K2CSRF =
K2CSRH=
K2CSRJ=
K2CSRS

172310
172312
172314
172316
060444

053353

K2I0 = 040000

MODE -
NAC = 010000
NACK =
NATIVE 037256
NBLKS 055274
NECC = 047536
NECCM  04753:
NECOM 047551
NECM = 047541
NECMM 047721
NECY 000070
NEC.AS 022560
NEC.OM 023264
NEC.EN 024536
NEC.EX 024546
NEC.I 023674
NEC.MD 024034
NEC.SY 022572
NECO1 022610
NEC1 047406
NEC10  05016S
NEC2 047455
NEC3 047574
NEC3A 047625
NEC4 = 047356
NECS 047655
NEC6 047746
NEC? 050004
NECS 050040
NEC9 050110
NE§T1 052032
(. =
NMIEND 002732
NMITRP 002544
NORESP 052006
NOSHMR 054475
NOSIG 045206
NOTST
NXT 052124
NXTIOP
OFFSBC 056652
OKX
oMM 060370
00PS 017004
oPC 060420
057406
OPS 060414
osp 060424
0SRO 046067
OSROA 046105
0 046116
1 0460
PACONV 011120
PACS = 000020
PADB = 000032
PAHS = 000102
PAMS = 000100




KXJ11-CA FUNCTIONAL TEST

Cl6
Symbol tsble
PAR 001576
PARCHK 006752
PARDEL 006750
PARE 010733
PARERR 011174
PATMSK= 000010
PAV = 000004
PBCS = 000022
PBOB = 000034
PBHS = 000122
PBMS = 000120
PBV = 000006
PCOB = 020036
PCOO = 000014
PDPOTC 036764
PDOR 001562
PEVNT 000104
PIOAV 000160
PIOBY 000164
PIOD 025430
PIODYL 025470
PIOD2 025560
PIODS 025616
PIOT 025072
PIOT1T 025166
PIO1 050232
PI02 050257
PIO3 050326
PI04 050342
PI0S 050356
PI06 050416
PI107 050503
PI08 047356
PIRQ 177772
PIRQV 000240
PIRQVE= 000240
PIRTRP 002406
PIRVEC 000240
PITN 050311
PITX = 050323
POINT 052004
PORTAB 050464
PORTBA 050445
PRAME 010762
PRGSIZ« 000123
PROMCK 037417
PROMLO 010450
PRTYV 000114
PRO = 000000
PR1 = 000040
PR2 = 000100
PR3 = 000140
PR4 =« 000200
PR = 000240
PR6 = 000300
PR7 = 000340
PS = 177776

PSH =
PURFAI=

PRV
PWRVEC=
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177776
000000

000024
000024
032102
037114
017670
017716
017744
021000
017646
017106
017770
020006

020024
054070
017456
170000
050760
170020
050756
037142
100000
055276
140000
027750
035252
027114
032100
032120
177532
004700
000144
000150
000154
026356
027132
027157
027210

RDLIN =
RDOCT =
READO

RVEC =

SBM =
SCCCH1=
SCCCHR=

104412
104413
017060
045735
001362
057134
055300
056702
002000

001622
000010
C01344
000004
004000

000002
031722
000002
000200
002614
010000
200000

SCOPE = 000004

SOECIM
SDPARO=
SOPAR1 =
SDPAR2=
SDPAR3=
SDPAR4 =
SOPARS=
SOPAR6=
SDPAR7=
SOPDRO=
SOPDR1=
SDPDR2=
SOPDR3=
SDPDR4 =
SDPDRS=
SOPDR6=
SDPDR7=
SETIE]l=
SETIEZ2=
SETPC

SETPSW
SETREG

035564
034762

[7) ]
|
-
o
HRwN N NREN NN RN NN NN NN NN NHE Y RN




KXJU11-CA FUNCTIONAL TEST

D16
Symbol table
TOPR2 027662
TIPVI 030124
TIPV2 030470
TIPVZ 030720
TKVEC = 000060
TMPMAI 060214
TNLEDS 037542
TOEH 011110
TOPMEM 005650
TPRCHK 021622
TPRDER 005554
TPRER 005532
TPRI = 000006
TPRNXM 031600
TPRTO 031710
TPROTR 001346
TPROO = 175000
TPRO1 » 175002
TPRO2 = 175004
TPRO3 = 175006
TPRO4 = 175010
TPROS = 175012
TPRO6 = 175014
TPRO7 = 175016
TPRO8 = 175020
TPRO9 = 175022
TPR10 = 175024
TPR11 = 175026
TPR12 = 175030
TPR13 = 175032
TPR14 = 175034
TPR15 = 175036
TPVEC =
TRAPE 002456
TRAPVE
TRAPAX 002426
TRBB = 000001
TRFUNL= 000010
TRP.4 010540
TRTVEC= 000014
TRWW = 000000
TRYNXT 051636
TSET 036726
TSTLOC 001412
TST.ST 056150
TST1 003160
TST10 022134
TST11 024602
1ST12 026220
TST13 027412
1ST14 032124
TST1S 033174
1ST16 037176
TST2 003404
TST3 005652
1ST4 011312
TSTS 012506

MACRO Y05.02 Thursdey 03 Apr 86 14:11 Page 197

1576 013026
1577 015756
TTIYIN 057702
TTYOUT 057646
TTYX 057710
1TYZ 057654
TVEC = 000004
TYPBN = 104406
TYPDS = 104405
TYPE = 104401
TYPOC = 104402
TYPON = 104404
TYPOS = 104403
TENAME= 104415
TH$NAM 043740
T710.1 022244
710.2 022500
710.3 024034
T11 = 000004
T11$ 050770
T11.. 025072
T11.2 025430
T13.1 027522
713.2 030124
T13.3 031174
T15.1 033274
715.2 035252
T15.3 035564
12.1 003466
12.10 005364
12.2 003620
12.3 004214
12.4 004740
12.5 005046
12.6 005220
12.7 005316
13.1 006044
13.2 006376
13.3 006546
13.4 006752
13.5 007316
13.6 007472
UDPARO= 177660
UDPAR1= 177662
UDPAR2= 177664
UDPAR3= 177666
UDPAR4= 177670
UDPARS= 177672
UDPAR6= 177674
UDPAR7T= 177676
UDPDRO= 177620
UDPDR1= 177622
UDPDR2= 177624
UDPDR3= 177626
UDPDR4= 177630
UDPDRS= 177632
UDPDR6= 177634

(21217

[2I2I[1a]lalnIalnlnlnlnlnlalalalalalalalala]

UDPDR7 =
UIPARO=
UIPAR]=
UIPAR2=
UIPAR3=
UIPAR4=
UIPARS=
UIPARG=
UIPART7=
UIPDRO=
UIPDR1=
UIPDR2=
UIPDR3=
UIPDR4=
UIPDRS=
UIPDR6=
UIPDR7=
UNEXPI
UNKNWN

UNXHLT
UNXRES
UNXT
UNXTPR
UNXTRP
up

UPAMB
UPERR
usp =
VARC =
VA2GA
VEXPD
WAITP

177636
177640
177642
177044
177646
177650
177652
177654
177656
177600
177602
177604
177606
177610
177612
17751%
177616
003056
052556
003015

$HD = 000003

$MTYP4 001233
$NULL 001154
$NWTST=

$OCNT 041530
$ 041532
$O0VER 040432
$PASS 001174
$PASTHM 001006
$PATCH 050774
$PI0 001330
$PNUM = 000010
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Symbol table
$Q0LY 001342 $SVLAD 040376 $TRAP 043002 $TYPOS 041306 $$TDX 041262
$QIR 001316 $SVPC = 001000 $TRAP2 043024 SUNIT 001200 SOFILL 041531
$QUES 001162 $SWR = 101400 $TRP = 000020 $UNITM 001010 $40CAT 000000
$ROCHR 042072 $SWREG 001210 $TRPAD 043036 $UPPAR 010046 .ABUSK 050736
$ROLIN 042222 $SHRMK= 000200 $TSTM 001004 $UPWRD 010176 .LSTAD 050734
$RDOCT 042374 $SWOBT 040446 $TSTNM 001102 $USWR 001212 .LSTPG 050732
$RDSZ = 000010 $TCID 001340 $TTYIN 042330 $VECTL 001236 MU = 050732
$RTNAD 040130 $TESTN 001172 $TYPBN 041534 $VECT2 001240 .MSIZE 050730
$SCOPE 040206 $TKB 001146 $TYPDS 041036 $XOFF = 000023 .SIZE 052574
$SETUP= 000127 $TKS 001144 $TYPE 040502 $XON = 000021 SIZKT 052726
$SLOAD 060736 $TN = 000017 $TYPEC 040714 $XTSTR 040230 .SIZME 053100
$SL2 001326 $TPB 001152 $TYPEX 041034 $$ARB 051510 .SIZXI 053156
$START 061000 $TPFLG 001157 $TYPOC 041332 $$GET4= 000000 L$X = 001000
$STUP = 177777 $TPS 001150 $TYPON 041346 $$5UW08= 000017

. ABS. 101022 000 (RW,I,GBL,ABS,JVR)
000000 001 (RW,I,LCL,REL,CON)
Errors detected: O

sss Assembler statistics

Work file reads: 422

Work file writes: 347

Size of work file: 57336 Words ( 224 Pages)
Size of core pool: 19402 Words ( 74

Operating system: RSX-11M/PLUS (Under AX/VHS)

.good ime: 00:03:03.58
CZKXA CZKXAA/CR/ SP=MACMAC .MLB/M. ,CZKXAA
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	0149_fiche=1,x=11,y=06
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	0151_fiche=1,x=11,y=08
	0152_fiche=1,x=11,y=09
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	0154_fiche=1,x=11,y=11
	0155_fiche=1,x=11,y=12
	0156_fiche=1,x=12,y=00
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	0177_fiche=1,x=13,y=08
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